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Art. XXX1L—The Vegetable Individual, in its relation to Spé- 
cies, (Das Individuum der Pflanze in seinem Verhiltniss zur 
Species, —Generationsfolge, Generationswechsel und Genera- 
tionstheilung der Pflanze); by Dr. Atexanper Braun, Pro- 
fessor of Botany in the University of Berlin, &c. &c. Berlin, 
1853.* Translated by Cuas. Francis Srone. 


Part AND History.+ 


In Organic Nature the two principal phenomena, in which the 
shifting scenes of Life are unfolded, are individual development 
and individual propagation. ‘Through them the intricate course 
of Nature, and its living chain of organized beings, are refreshed 
and renewed. Every new generation seems to bring back the 
old form; still, to the investigator who looks deeper into the 
graves of the past, a slow, but certain, progress reveals itself even 
in this apparently identical succession. If nature is to be for us 
something more than a labyrinth of varied and intricate phenom- 
ena; and if, in the apparent disorder, the hidden threads of the 
connection are to become visible, we must first of all separate 
and compare the different spheres of life, placing them higher or 
lower, according to their rank. The starting-points, which nature 
offers for such a purpose are, the Individual and the Species ; 
whose reciprocal relations, however simple they may at first 
appear, when followed out to particulars lead to difficulties which 

* From the Transactions of the Royal Prussian Academy of Sciences, fer 1853, 

+ I have omitted the author's brief introductory 
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demand an accurate examination.* From the Botanist such an 
examination is particularly demanded ; as the vegetable ideal pre- 
sented to us by the science in its earlier stages has been obscured 
by conceptions obtained from the animal kingdom having been 
transferred to Botany, though based upon the mistaken assumption 
that plants possess the anne independent individuality as animals, 
the same organs with equally we l- defined functions, and the same 
mutually dependent relations of the vital activities. And the 
investigations of late years, forsaking the old views more and 
more, have arrived at no well-defined conclusions, and, particu- 
larly as regards vegetable individuality, seem to lead more to 
negative than to positive results. Afterall, this should not surprise 
us; for even a superficial investigation shows relations in plants 
which will hardly harmonize with the common conceptions of 
individuality, and which require a careful review. 

In the whole realm of organic nature, we know of not a sin- 
gle species of which any one individual is a perfect representative : 
on the contrary we see each species adding generation to genera- 
tion, by multiplying the individuals in time and space, until its 
day has ended, whether from internal or external causes. In this 
articular, the species resembles the individual itself; having its 
allotted age, though measured by days of a higher order, and its 
appointed cycle of life,—in which the individuals appear as mem- 
bers occupying a certain time and place,—resembling the succes- 
sive relative forms through which the individual passes. For 
the organic individual does not manifest itself in one single per- 
manent form, but in a succession of forms, now gradually con- 
nected, now broadly interrupted; and these last, es} y in 
plants, may attain to an independence, which gives them the 
character of a subordinate species. ‘T'o this analogy between in- 
dividuals and species it may be objected, that, in most cases, a 
very remarkable metamorphosis is connected with the successive 
forms of the individual, while within the sphere of the species 
the consecutive members continue to have essentially the same 


* Should any one be inclined to doubt that the nature of the vegetable individual 
needs a futher discussion, I would beg him to turn to the latest works on Botany 
and compare the passages which treat of the plant’s individuality. I take Kiitzing’s 
Grundziige der phil. Botanik (2nd Part), as we have a right to demand from a wo irk 
that luys claim to philosophical development, a fundam ental discussion of this sub 
ject, since it is the ground-work of the whole science. The first two paragraphs un 
der the heading “ Das Pflanzenindividuum als Organismus,” read as follows: “ By 
individual we here mean asingle vegetable body not organically connected with a 
similar vegetable body. Vegetable individuals have the power of developing the 
general phenomena of vegetable life by themselves, unassisted by any other individ- 
ual of the same species. It is the nature of an organism to consist of members. ... 
The possession of members is the first, as well as the most essential condition of the 
existence of the vegetable individual.” Not one of these assertions is true of veg- 
etable individuals, either in the broader or the narrower signification of the term. To 
say nothing of the connection, in which the individuals appear which are successively 
developed by shoot-formation, the coalesence of stocks which were originally sepa 
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eharacter.* But, however important this fact may be, still we 
may assert of the individual as well as of the species, that it com- 
pletes the cycle of its existence in a succession of subordinate 
generations, while, on the other hand, we may aflirm of the spe- 
cies, that like the individual, it exhibits a determinate cycle of 
development.t In comparing the processes of propagation with 
the process of the formation of the individual, cell-formation, 
which lies at the foundation of both, reveals the intimate con- 
nection which exists between the small and the great spheres of 
development ; while the numerous cases which admit of a double 
explanation (since they may be ascribed with almost equal jus- 
tice to the inferior cycle of development of the individual, or to 
the superior one of the species) establish the close relationship of 
both. The above-mentioned circumstance, that the cycle of de- 
velopment does not present as graduated a progress in the species 
as it does in the individual, seems to suggest that the most relia- 
ble view of the analogy between the species and the individual 
is that in which the species is not compared with the whole cycle 
of the individual’s successive development, but with the single 
steps of the metamorphosis (which of course has its own sub- 
ordinate members), and in which the species itself is regarded 
as an inferior “momentum” of a still more comprehensive cycle 
of development; but to determine this would lead us too far from 
our subject.t Ina word, the relation of the individual to the 
species is that of an inferior cycle of development to a superior: 
the individual is a member of the species. However, although 
they are under one and the same specific law, all the members of 
the species are not identical: a single member only represents the 
idea of the species more or less incompletely ; and certain mem- 
bers, or series of members, are thus reciprocal complements. 
The regular relations here brought to view will form the princi- 
pal subject of the present investigation. But we must first care- 
fully determine the sphere of the individual. The individual 
shall not and may not be considered by itself: it must be viewed 


rate is no rarity. Are the pines of a pine-forest no individuals because, as Gippert 
has shown, they are connected with each other by their roots! Do the filaments of 
Zygneme cease to be individuals when they copulate. Are the cells of Hydrodic 
tyon and Pediastrum, originally separate, no longer individuals when they have joined 
themselves into a net, or a star? To refute the second assertion, we may refer to 
dicecious plants ; to refute the third, we refer to the one-celled Algw and Fungi, a part 
of which, at least, are of such a character that we can by no means ascribe to them 
an organisation in the usual acceptation of the term. However, we may regard it 
as an improvement, that Kiitzing’s Grundziige treats of the vegetable individual at 
all; for the earlier manuals do not even mention this important subject, but com- 
mence their account of plants with descriptions of the root, stem and other organs, 
or, as it has been preferred of late years, of the cells and vesicles, 
* Those of the forms and properties, which persist through the successive genera 

tions, determine the species. Link: Grundlehren der Kréuterkunde, vi, p. 11. 

+ The species is an individual of a higher rank (higher power). Link, lc, p. 11. 
t Cf. the Author’s work on Verjiingung (1849), note to p. 344, 
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in the successive generations to which it belongs. This succes- 
sion may be similar or dissimilar, simpie or complicated by divi- 
sions, continuous or graduated by cyclical changes. It is by this 
that the phenomena of fissiparous and aiternate generation may 
be explained. It is only by a consideration of these relations that 
the nature of the individual itself, as a subordinate sphere of the 
species’ development, can be rightly comprehended, and that the 
single individuals in their worth and importance, im their relations 
to each other and to the whole realized cycle of the species, can 
be understood. 


Preliminary remarks on Vegelable Individuality: different 
views tn regard to it. 


We must determine what constitutes the vegetable individual, 
before we can investigate its relations to the whole cycle of gen- 
eration of the species. But it is this determination itself which 
presents so many difficulties; and these difficulties become the 
greater, the further we push our investigations. Individuality in 
plants seems as obscure and ambiguous, as in animals (at least 
in their higher orders,) it appears clear and simple: so that, as 
Steinheil remarks, it escapes us just when we are upon the point 
of seizing it ;* and investigators might even conelude that we can 
realize no other individuality than that which is manifested in the 
totality of the species. The first obstacle to our comprehending 
the vegetable individual as a single sphere of conformation, as a 
morphological whole, is the disconnected and separate character 
which obtains in the most heterogeneous modifications of vegeta- 
ble organisms. For no where in the vegetable kingdom do we 
perceive that indissolubie connection, and those pervading recipro- 
cal functions, which in the animal kingdom we are accustomed 
to associate with the idea of an individual organism. Neverthe- 
less, eby starting from a comparison with animals we get an appo- 
site point of departure for a comprehension of the plant’s indi- 
viduality. Among the higher animals, the individual appears as 
a member of a race produced by sexual generation ; and this very 
test may be applied to plants, except in the very lowest forms, 
to which sexual generation dpes not apply at all, or not posi- 
tively. Without at present discussing the question whether the 
vegetable individual thus conceived is truly analogous to the an- 
imal individual, we may here state, that this conception car- 
ried out to its consequences, involves the assumption that all the 
plant-stocks produced, not by sexual generation, but by any mode 
of vegetable division, are not individuals, but only parts of the 
primary individual to which they owe their origin; as Gallesio has 

* “Dans chacun de ces organes nous nous croyons au premicr aspect sur le point 


de saisir lindividualite norm: e, et partout elle nous echap} heil: De 
dividualite yetale (1836), p. 9. 
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in fact contended.* Botanists have often asserted that it is the 
individualt alone, which is reproduced by slips (branches, buds, 
tubercles etc.), and their opinion coincides with this view. Sull, 
how are we to distinguish plant-stocks of such an origin, from 
those derived from seeds? The former take root, ramify, blos- 
som, ripen their fruit and seeds, just as the latter do, so that ina 
physiological sense they are complete individuals.{| For exam- 
ple, let us cast a glance at the weeping-willow (Salix Babylonica). 
It is well known that this tree, which was originally brought 
from the banks of the Euphrates, is always propagated by slips; 
for with us it never bears seeds—not because our climate 1s unfa- 
vorable, but because in our gardens there is no fructifying male 
tree.§ According to Loudon ( Arboret. Brit.), the weeping-wil- 
low was sent to England in 1730, by a French merchaut named 
Vernon. It was planted in Twickenham Park, whence it spread 
rapidly over England and the continent. The tree, from which 
the first slips that were brought to Europe were taken, was most 
probably a cultivated one itself, raised from a slip. However this 
may be, could the descent of all our weeping-willows be traced, 
it would undoubtedly lead us back to a willow, a female willow, 
grown in its native country from a seed. And so, on this ac- 
count, we are to regard all the beautiful weeping-willows of our 
gardens and our cemeteries—and surely they are perfect trees— 
not as individual stocks, but as the disjecta membra of a primary 
trunk, now hidden in mythical darkness! In other cases this pri- 

* Gallesio: Teoria della riproduzione Vegetale (1816), a work, which I am sorry to 


say I have not been able to consult myself. //ux/ey (upon Animal Individuality, in 
the Ann. and Mag. of Nat. Hist., June 1852), holding corresponding views, regards 
all the animals which spring from an egg by non-sexual increase, as one individual, or, 


as he expresses it, as a representative of the individual by successive coéxisting sep- 

arable forms ;--regards as such, for example, the sum total of all the Aphides, pro 
ad . ” 

duced in successive generations, by non-sexual increase, from the first “nurse” which 


sprung from the egg. If we ass ime with Bonnet that one nurse encloses one hun- 
dred young Aphides in the tenth generation (and according to Ayber they often 
reach even a higher number) the series would amount to much more than a billion 
(1,010,101,010,101,010,101). Those who regard sexual reproduction as the criterion 
of individuality must admit this as a perfectly legitimate consequence of their view. 


+ “Gemme individuum continuant cum semina speciem propagent.” Link: Elem, 
phil Botan., ed. I, v. i, p. 332.“ Continuant,” in antithesis to “ propagent,” cannot 
be mistaken. Again Endlicher und Unger: Grundziige der Bot., p. 85, say, “ In these 


cases (i. e. when the buds drop off) the bud-formation is a true propagation, by which 
the individual is multiplied; though we must distinguish this mode of propagation 
from that of generation, by which the species is r¢ prod weed.” Here the meaning is 
obvious, though the expression is perfectly para loxical: for how can we imagine 


that the individuals are multiplied without the species being reproduced? I have 
elsewhere attempted to show what is here meant, by representing non-sexual propa- 
gation as a propagation subordinate to the cycle of sexual reproduction (cf. Ver- 


t In many cases the experienced gardener can distinguish them, but certainly not 
in all; in some the difference is very remarkable: e.g. in Araucarie raised from 
branches. 

$ This has the advantage of avoiding the disagreeable seed-down. For the same 


reason, itis said, in China they cultivate the male tree only. 
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mary trunk is known with perfect certainty. It can be proved 
by history that many hybrids and varieties have been produced 
in one single exemplar; though they now ornament our gardens 
far and wide, having increased by means of slips, as they do not 
bear seeds. This was the case of the famous Cytisus Adami, 
which sprung, shortly before the year 1825, from the mingling 
of C. purpureus and C Laburnum. ‘The single parent-stock, 
preserved in the garden of the celebrated Adam in Paris, has 
long since disappeared; but its scions and scions-scions, have 
grown up into fine trees in half the gardens of Europe.* Iu 
the view just stated, they all form but one individual! ‘To 
support such a view, its partisans adduce the fact of certain 
individual particularities being preserved (in diccious plants espe- 
cially the gender), when propagated by slips. In genera! this is 
true, and for practical gardening, e. g. for the cultivation of the 
finer kinds of fruit, of the greatest importance ; but exceptions 
are not rare ; among which the well known re-division of Cytisus 
Adami into its two primary stocks is one of the most striking 
and remarkable. In our gardens the rule is that from slips the 
weeping-willow produces female trees; still some exceptions 
may be noted here. Napoleon’s grave in St. Helena is shaded 
by a weeping-willow, which has become the subject of scien- 
tific discussions. It was supposed to belong to a species (Na 
lic Napoleonis) indigenous to that Island; but Loudon’s ex- 
haustive researches show that it is descended from our weeping- 
willows, one of which was carried from England to St. Helena 
in 1810. Branches of this Salix Napoleonis were brought back 
to England, and to the astonishment of botanists they bore mua/: 
flowers. Since up to that time no male weeping-willows had 
been seen in England, a change of gender must have been pro- 
duced through vegetative increase. A similar case has also oc- 
curred in Germany. In the Grand-ducal Gardens at Schwetzin- 
gen there is a weeping-willow which, although a descendant 
from the common parent tree of all European weeping- willows, 
has changed its gender to such a degree that we not only find on 
it the most heterogeneous stages of transition from female flowers 
to male ones, but on many branches purely male catkins are pro- 
duced.t Besides these cases, a curled variety of weeping-willow 
Salix crispa or S. annularis of the gardens, is known; which, 
as it is a mere garden plant, has probably been produced by slip- 
propagation. If it be true that we sometimes obtain varieties 
with hanging branches from several kinds of trees by grafting 
the slips inverted, we should have one of the most remarka- 


* Cf. Verjiingung, pp.337 and xi. In another place I shall communicate the his- 
tory of this hybrid, which has since been investigated. 

+ This tree was first observed by C. Schimper in 1827. Some remarks upen it 
may be found in Spenner’s Flora Friburgensis, vol. iii, p. 1061. 
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ble examples of the production of a singular peculiarity by 
non-sexual increase. But even if such exceptions did not exist, 
and if in every case a series of peculiarities which are extin- 
guished in seminal propagation were continued by grafting, yet we 
cannot perceive how we can seriously refuse an individual exist- 
ence to such stocks as these, produced, it is true, by non-sexual 
propagation, but still completely separated externally, developing 
in different places and under the most dissimilar relations, and ex- 
hibiting subordinate differences indefinitely, though with certain 
similar characteristics. But if we were to make any concessions 
on this point we should be carried irresistibly on to others. 


Most of the modes of non-sexual propagation thus far consid- 


ered agree in this particular ; that some shoot of the plant, whether 
it be undeveloped (eye, bud), or developed (branch, sucker, layer, 


&c.), is separated from the parent-stock by natural development 


itself, or by artificial means. As the nature of the separable part 


is not changed by the separation, it is no great step to attribute 


individuality to the shoot, (or as it is commonly called, the bud, ) 
even when it is not separated from the stock. Each single plant- 


} 


js 
quotations, or even in Wimmer's complete collection of the passages in Aristotle re- 
ferring to plants. It is true that Aristotle repeatedly speaks of the divisibility of 
plants; says that separated parts of plants may continue to exist; that on this account 
na 


stock could then be no longer regarded as an individual in the 
usual meaning of the term, butas an united family of individual 
shoots ;—a view which seems to be of high antiquity ; as passages 
are found in Aristotle* and Hippocratest, which are interpreted 
in this sense. In later times, this view has been more or less, ad- 
vocated, especially by De la Hire,t Linnzus, Darwin§, Batsch, 
Goethe, Riper, Schleiden|| and others. 


But, even in this narrower view of vegetable individuality, the 


same difficulty meets us; for the shoot itself is divisible, and new 
stocks may be produced by its parts: i. e. by the members of the 


* Cf. Wimmer: Phytologie Aristotelice Fragmenta, §§ 23-28, 66 et 113. I cannot 
ver that explicit acknowledgment of the individuality of shoots or buds, which 
said by Schultz (Anaphytose, p. 24) to be found in Aristotle, either in Schultz’s 


ny trees may spring from a single source; that many plants are propagated by slips 


rapayauarwy and by lateral bud-formation (1m 


aL 
the bulbous plants; but he does not state his opinion of the parts which de- 
lop after such a separation, and explains the phenomena in general, by saying that 
getable soul of plants is simple in actuality, though 


multiple in capacity 


+ According to Moguin-Tandon: Teratologie, p. 5. 
+ Hist. de [Acad. Roy. des Sciences, 1708, p. 233. De la Hire regards all the 


ranches as new plants proceeding from hidden ovules. Myriads of these ovules, 
he 
turity, according to circumstances, 


thinks. exist between the bark and the wood; more or less of them come to ma- 


$ Darwin: Phytologia (1800), p.1. “Ifa bud be torn from the branch of a tree, or 


cut ont and planted inthe earth . . . ; orif it be inserted into the bark of 
another tree, it will grow and become a plant in every respect like its parent. This 
evinces, that every bud of a tree is an individual vegetable being, and the tree there- 
fore is a family or swarm of individual plants .. . .” 


| I shall consider the views of these authors more at large in the next section. 


| 
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stem and its leaf or leaf-whorl.* Besides, the several members 
of the shoot are not contemporaneous creations, but, developing 
successively out of and over each other, they constitute a suc- 
cessive generation, composed of divisions each of which repeats 
essentially the same form, each of which may be compared to the 
embryonic plant originally developed in the seed, and consisting 
of its stemlet with one or two leaves (cotyledons). Thus the 
shoot itself came to be regarded as a succession of individual 
vegetable members, built up one above the other, like the stories 
of a house. The earliest traces of this view may be found in 
Darwin’s Phytologia ;+ it was developed at a later period in vari- 
ous ways and with various modifications : e.g. by Agardht, En- 
gelmann,$ Steinheil|| and Gaudichaud{i—the last of whom calls 
the member of the shoot elevated to the rank of an individ- 
ual vegetable being, “the phyton,” aud ascribes to it not only 
a stem and leaves, but even a root, by which he imagines it 1s 
connected with the preceding phytons, as the first phyton (the 
embryonic plant) is connected with the ground. Steenstrup** 
and F’orbest+ employ a similar view for their comparison of alter- 
nate generation in plants with that in the lower animals. 

But this restriction of vegetable individuality could not stop 
here ; for even the members of the shoot, the “ phyta” or “sto- 
ries,” are themselves too complex organisms not to present subor- 
dinate divisions, which, like the whole member possess a certain 
independence, and under certain circumstances may even give 
birth to new stocks. Although botanists have attempted to 
view the petiole as the lower part of the leaf,[{ or, vice versa, 
the leaf as the upper part of the petiole,$$ (so as not to be com- 
pelled to divide the phytons of the structure themselves into rel- 

* I adduce this point in connection with the history of the views held by botanists 
in regard to vegetable individuality, in the terms in which it has been usually ex- 
pressed ; further on I shall show that this view needs qualification. The individual 
members of the stem cannot expand into a new stock by direct development, like 
the separated shoot; they have this property only by being connected with a lateral 
sprout, by means of the eye which they bear, or have the power of producing. This 
view naturally brings us back to the shoot as the individual. 

+ P. 9; where even the single well-defined stem-members of different herbaceous 
plants are described as so many buds, and hence as so many individuals. 

t Agardh : Essai de réduire la Physiologie végétale a des principes fondamentauz, 
1829, (Ann. des Sci. Nat., tom. xvii, p. 86). 

; Engelmann: de Antholysi, (1832) p. 12. 

| Steinheil : [ Individualité dans le regne végétale, 1836. 

© Gaudichaud: Recherches sur l Organographie, la Physiologie et l Organogénie 
des Végétauxr. 1841. 

** Steenstrup: On alternate Generation (1842), p. 128. As this important little 
work may be supposed to be in every one’s hands, I refrain from quoting this inter- 


esting passage. 


t Ernst Mayer: die Metamorphose den Pfanze und ihre Widersacher. Linnea, 
1832, p. 401. 

§ Hochstetter; Aufbau der Graspflanze, (Wirtemberger Jahreshefie, 1847 and 

8 


+4 Forbes : On th Morphol gy of the repr ductive system of Sertularian Zooph ytes 
déc., Ann. and Mag. of Nat. Hist., v. xiv, (1844), | 385. 
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atively independent members) this much at least is certain (and it is 
the important point here), that each of these two parts is capable 
of producing new growths by itself, yes, this capacity is enjoyed 
even by different determinate or casual parts of either member. 
It is well known that the leaf of Bryephyllum produces sprouts 
in every notch on its edges, while on the other hand, caducous 
leaves of many bulbous plants (e.g. Eucomis regia, according 
to Hedwig, Ornithogalum thyrsoides according to ‘Turpin )* pro- 
duce new plants in the form of bulblets on any portion of the 
whole of the upper surface. The petiole itself under certain cir- 
cumstances, has the power of producing the so-called adventi- 
tious buds, not only on the portions determined by the position 
of the leaf (leaf-axil), but sometimes on any other portions; a 
power enjoyed by the root in many cases. Hence parts of plants, 
otherwise most dissimilar, when they contain eambium, may 
have the power of reproducing the plant.t This is the founda- 
tion of the Schultz-Schultzenstein-ian doctrine of anaphytons ; 
viz., those vegetable members “which, even when separated from 
the plant, continue to live, bud, and develop,”{ and which are 
hence regarded as the individuals proper, as the true element- 
ary forms or morphological elements ; and it is by various com- 
binations of these that the organs (commonly so-called), root, 
staik and leaf, are formed, by the repetition of which the whole 
plant is built up and indefinitely renewed. 

But where are the limits of the anaphytons? How shall lines 
be drawn to include all the buds of the root, stalk and leaf, from 
which new formations may spring? Aub. du Petit 'Thouars$ 
who had already developed dectrines similar to those of the ana- 
phyton-theory, attempts to draw the line between individuals by 
means of the cellular tissue, regarding every vascular bundle as 
an individual, since it has in itself, and independently of all oth- 
ers, the means of its growth, its preservation, and the reproduc- 
tion of new bundles. But it is difficult to perceive how, in such 
a view, the labyrinth of anastomosing bundles, (not less compli- 
cated in the majority of petioles, than in most reticulated leaves, ) 


* Cf. Treviranus: Pflanzenphysiologie, where several examples are adduced 
+ Aristotle himself says that plants possess the power of reproducing “stalk and 
root” in every one of their parts. (ra TAXA Yap mas pilav xai Vit. 


long. et brev. ¢. 6 p. 467). 
Sehultz: die A naphyt se (1848) and, System der Morphol (1847). Tl 
passage quoted is taken from his later work, Verjiingung im Pflanzenreich (18: 51). 
The rem rk made above, when treating of the members of the petiole, holds good 
here. The so-called Anaphyta can by no means grow into new plants th mselves ; 
on the contrary, the new plant is preduced as a germ, which is not identical with 

the anaphytons. 

> Essais sur la viqétation considérée dans le dévéloppe ment des bouraeons (1809) cf. 
e.g. p. 174. “C'est done le bourgeon en qui réside toute l’énergie végétale; aussi 
le regarde-t-on depuis longtemps comme un individu ..... D’apres les principes que 
jai développés dans mes précédens mémoires, il faut aller plus ‘loin, car je crois que 
chaque fibre végétale est un J/adividu, puisqu’elle a en soi, indépendamment des 
autres, les moyens d’accroissement, de conservation et de réproduction.” 
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can be disentangled and resolved into separate individuals and 
why the same independence and the same rank should not be 
allowed to the parts of the vascular bundles. And how shall 
we regard the lower plants, which have no fibres at all? If 
our conclusions are to be anything more than mere arbitrary 
assumptions, we must go still farther; and we shail find no 
halting-place till we reach the cell, the true seat of every reno- 
vation in the plant, the starting-point of all non-sexual increase,* 
as it is of sexual propagation.t ‘The cell has a better mght to 
be considered as the vegetable individual than any other subor- 
dinate member of the plant; when connected with other cells 
it still continues to be an independent sphere of formation, 
sharply defined and, in youth at least, completely isolated.{ Be- 
fore the universal law of cell-formation was known, and before 
botanists had succeeded in reducing all the elementary organs of 
plants to cells, Turpin hit upon the idea of seeking the vegetable 
individual in the cell; though his views did not rest on as solida 
foundation as Schleiden’s assertion that: “in a scientific point of 
view, the cell is the vegetable individual.’’$ 

The most reliable authorities have agreed that new cells can 
never be formed externally to, but only within, other cells al- 
ready formed, so that cell-multiplication must be regarded as a 
propagation, while all the cells of the mature plant must be re- 
garded as the progeny of the first embryonic cell. Besides, each 
and every plant is at first a cell; and there are single-celled plants 
in the strictest sense of the term, in which the first formation 
of new cells is that destined to reproduction ; i. e.: the germina- 
ting cells or spores.** Again, there are other plants in which the 
cell-generations contained between the first generation (which 


* Earlier investigations into the origin of adventitic had made it probablk 
that, in its formation, each new shoot arises from a single cell rhe first convincing 
proof of his fact. was given by Hofmeister (Vergleichende Untersuchung uw. s. w 
der Conifer p. O4 } m. ‘The pro} tin Ils on the fol and edges of 
t ives of liverwor hich develop in w plants, have long ! enknown. T) 
spores of the ( ryptoga belong } s they are cells originating and de velopin r 
1-sexually 

+ Pollen-cells, and the embryonic utricle and germinating cells,—as well as those 
of the archeg nium of tl ] her ( rypt ima 

t Malpighi himself (Anatom. Plant., 1675), calls cells utriculi, or sacculi, though 
he distinguishes the w 1 and bast-cells as * re,” the vascular cells as “ fists 
and the cells containing milky sap as “ vasa specialia.” As early as 1805, Link (Ré 
mer’s Archiy., iii, p. 439), had expressed himself very explicitly in regard to the is« 
lated position and the independence of cells: “ Quaevis cellula sistit organon pecul- 


iare, nullo hiatu nec poris conspicuis preditum in vicina organa transeuntibus. Con 
spicies non raro ¢ llulam rubro colore tinctam inter reliquas virid 


$ Schleiden : Grundziige, 1te Aufl, 1842, vol. ii, p. 4, [ Eng. trans. (1849), p. 127 T.] 


ndes 


@ Cf. Schleid Grundziige,i, p. 267 | Eng. trans. p. 103 7 “The process of the 
propagation of c¢ lls, by the formation of new cells in their interior is an universal law 
in the vegetable kingdom,” Moh/: Anat. und Phys. d. veg. Zelle, 1851, p. 53. “ Cell 
formation in plants takes place only in the cavities of older cells, not between or 
upon the Schac At: die Pflan enzelle 1852) P $7. * The formation of ne Ww vey 


etable cells always takes place in the interior of cells already formed.” 
#* Eg iscidium, ( hytridi m, Codiolium (a genus lately discovered in Heligo- 
land) Sciadiwn, Hydrodictyon (the last two with “colonial formation”). 


The Vegetable Individual, in its relation to Species. 307 


sprung from spores) and the last (itself returning into spores) sep- 
arate from each other, so that all the cells belonging to one cycle 
of vegetable development are segregated, and live completely 
independent of each other.* The importance of the cell as 
an individual seems to be decided by these faets; that of the 
entire plant, asa superior whole composed of individual cells, 
seems to be settled, and a firm foundation for the doctrine of veg- 
etable individuality to be gained. But jet us try to obtain a 
clearer view of some of the most important of these fatts. The 
view which regards all cell-formation as a process of reproduction 
rests upon observations of the formation of free daughter-cells 
(blastidia) in the contents of the mother-cells (matrices ),—the 
so-called free, or endogenous, cell-formation. Schleiden, who dis- 
covered this process, and Karstent the most decided and original 
of his followers, regarded endogenous formation as the universal 
law of cell-formation. By this view the whole doctrine was 
turned in a wrong course, from which it could only be gradually 
recovered by the discovery, or rather the farther investigation, 
of another mode of cell-formation, which Nageli designated as 
wandstandige,”’ Unger as ‘ merismatic,” and Mohl as “ cell-for- 
mation by division of the primordial utricle.” But even at this 
day the misconception caused by generalizing the view that new 
cells are formed within old ones, has not been entirely removed. 
I have already} called attention to the fact that cells are divided 
which have no cell-wall, which is often the case among the 
Alge.§ In several genera in which numerous spores are formed 
in one mother-cell, its entire contents first divide into two parts 
(the so-called daughter-cells) which, without first secreting a 
cell-wall, immediately divide again into two; and this process 
may be repeated over and over,|| according to the number of 
spores which are to be formed (8, 16, 32, &c). In the second 
and subsequent divisions there is no formation of new cells tn 
old ones, of daughter-cells im mother-cells, and hence no repro- 
duction, in the sense of one or more individuals being produced 
in an old one. The entire mother-cell is converted into two 
filial cells; the filial cells are nothing but the mother-cell divided. 
And this is essentially the case in every cell-formation by division : 
for the wall of the mother-cell (within which the division gener- 


* Many Palmellacex, Desmidiacex, and Diatomes. Cf Brau Ve rjungung, p 132, 
et seqq. 

+ H Karsten, (De Cella Vitali, 1843,) emph tically rejects every mo le of cell-for- 
mation by division and by sprouting, and asserts that every cell originates at its first 
appearance as a dot-like utriculus; regarding all formations found in the contents of 


the cell as cell-brood. 
t Cf. Verjiingung p. 245. 
$ E. g.: Protococcus (viridis), Characium, Pediastrum, Ulothrix, Enteromorpha, 
Ulva, ete. during the process of spore-formation. 
Nigeli (Monocellular Alge, p. 28) calls such cell-generations “transitory gener- 
ations. 
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ally takes place) certainly is not the hiving mother-cel!, but merely 
its cast-off garment, its perishing shel}. Cell-formation by divt- 
sion (called the ‘‘ merismatic” or “ wandstandige’”’) is that which 
obtains through the whole realm of vegetative development ; 
while free cell-formation occurs only in fruetification. "hus, the 
same phenomenon, which, regarded as endogenous cell-formation, 
seemed so favorable to the importance of the ceil as the vegeta- 
ble individual, when more justly comprehended only brings us 
back to tle divisibility of the vegetable organism, repeated jn the 
most heterogeneous spheres. But still more: even the cell whose 
contents are not converted by division into new cells, but re- 
main simple, presents phenomena which can hardly be reconciled 
with their view by those who regard such a cell as an individual, 
isolated in space and independent in time. In the genera Vau- 
cheria, Bryopsis, Caulerpa, and other related Alge in the fam- 
ily of Siphonie, we find such cases, examples of the most extra- 
ordinary kind of cell-formation. The single cell, which forms 
ihe vegetable organism of these plants, has in fact a development 
which may continue indefinitely. Certain parts of the elonga- 
ted stem-like cell shoot forth into branches which lengthen by an 
independent terminal growth, without separating from the cavity 
of the maternal trunk by any partition. ‘The principal trunk of 
the cell is either creepmg, with an indefinite terminal growth 
though dying off from behind (Caulerpa prolifera),* or it is up- 
right and deciduous, while the sucker-like branches, club-shaped 
at the ends, and filled with a denser contents, are perennial ( Vaw- 
cheria tuberosa).+ In both cases the branches separate from the 
dying trunk, closing up at the bottom; and thousands of new 
trunks may thus be produced without any proper cell-formation. 
Thus the cell leads us back to the point from which we started 
at the tree; and, as we could not refuse individuality to the rami- 
fications of the tree, neither can we refuse it to the ramifications 
of the cell. Hence we cannot regard the cell as an absolutely 
single being, completely isolated and indivisible. Shall we pen- 
etrate still further into the anatomy of the cell itself, in the hope 
of possibly finding a valid vegetable individual? All that we dis- 
cover here is, first, the vesicles, spherules and granules in the con- 
tents of the cell (amylum, chlorophyll and other pigment-vesicles, 
spherules of fat and, finally, the granules of the viscous cell-con- 
tents, whose chemical nature it is difficult to determine) ; and sec- 
ondly, the fibres, which compose the cell-membrane according to 
the old view advanced by Grew and lately revived by Meyent 


tant paper on this plant (Zeitschrift fiir wissen. Bot., i, p. 154), 
esneci y the exposition of the above-mentioned relations beginning p. 158. 
A 1 from the vicinity of Lake Neuenberg in Switzerland, remarkable 
for its pu ircated ramifications, with constrictions at the bottom of the branches, 


club-shaped suckers at the ends. 
Pjlanzenphysiol, i, p.45; answered by Mohl, in his Vermischtle 
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and J. Agardh.* These parts, it is true, have often been regarded 
as the elementary formst of plants, or their primary “ individual- 
ized” bodies ;{ the attempts, however, to represent them as the 
true and real vegetable individuals are not numerous; and they 
astonish us by their daring rather than entice to imitation. 
Turpin, who commenced by considering plants to be composed 
of different kinds of individual cells, which he compared with 
various lower plants (especially the Alga-genera Protococcus and 
Conjerva), afterwards expatded his views, so as to regard the cells 
themselves as individuals of a second rank ; while he consid- 
ered the true primary individuals to be the granules of the cell- 
contents, from which, in his opinion, the cell (cell-wall) is formed 
by agglomeration.g Mayer of Bonn, basing his theory upon 
molecular motions, considers the smallest granules of the cell-con- 
tents as individuals possessing animal life (biospheres) which 
build up plants for their dwellings. ‘Like hamadryads these 
sensitive monads inhabit the secret halls of the bark-palaces we 
call plants, aud here silently hold their dances and celebrate their 
orgies. 

farther than this we cannot go: if we did we should have to 
leave specific vegetable life, and, instead of investigating its most 
miaute spheres of formation, the visible cells, vesicles, granules 
or monads, turn to the invisible individual of brute matter, so 
as to consider plants as phenomena of appellant and repellant, co- 
herent and incoherent atoms. If we must understand by an in- 


* J. Agqard: de Cell. Veg. fibrillis tenuissimis contexta (1852). Notwithstanding 


the importance of the author’s new investigations, they still need a more searching 
examination, as some points directly contradict well ascertained facts, e. ¢.: the di- 
rect transition of the fibres from the outer to the inner layers of the cell-wall. The 
whole theory of the formation of cells by the uninterrupted growth of fibres cannot 


he admitted in view of the undoubted independence of the formation of tbe cell-wall 
from the contents Mohl is certainly right in regarding the fibrous division and di 
visibility of many cellular tissues asa mere structural relation of the membrane 


(which in other r parts is continuous); and he thinks it depends upon the peculiar 
mode of agglomeration of the molecules. As such molecules of the cell-wall are in 
visible, I think it preferable to regard it as dependent upon a regular change of the 
relations of density 

+ Kiitzing: Phil. Bot., i, p. 125, 129, does not regard the cell as the elementary 
form of plants, but as a complicated structure itself, and preceded by many other 
more simple forms, which he comprehends under the name of “molecular tissue,” 
and which, he says, present in themselves many lower vegetable forms. Plants 


which are not even cells! 

: Grundz, d. Anat. u. Phys. der Pflanzen, p. 4. The cell is represented as 
the “ elementary vegetable organ ;” but the vesicles, fibres and granules within it are 
further distinguished as very minute, “ individualized” bodies. 


S$ Turpin: “Sur le nombre deux,’ (Mém. du Musée, xvi, 1827, p. 305): “ Ainsi 
des individus globuleux, rapprochés simplement contigus, forment la membrane de la 
vésicule Individu du tissu cellulaire, le filament Individu du tissu tigellulaire, et la 
membrane cuticulaire Individu. Des agglomérations de ces derniers constitue nt les 
Individualités, provénantes des bourgeons développés, et enfin, celles-ci achévent 
Uind ids ait COM un arb re. 

Maver: S ppleme nte zum Lehre vom Kreislauf (1837), P. 49. Iam acquainted 


with Maver's views through Me yen’s P flanzenphys., ii, p. 25 
© Cicero calls the atoms “ Individua.” 
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dividual, a being perfectly simple and indivisible, this is our last 
refuge, in which we may indeed reach an individual, but nota 
veretable individual ; for this would then be identical with the 
material individual common to all corporeal existence. But, even 
if we could give up ail hopes of a specific vegetable individual, 
doubt would still linger round these physical individuals ; for even 
the existence of the universal primary particles of bodies,—the 
material individuals, the atoms,—is not conclusively established. 
No eye has seen them; we do not even think of considering them 
as objects of direct perception; we only accept them as au hy- 
pothesis, to eke out our theories of motion and of chemical affinity, 
and to enable us to compute their relations. The question might 
easily be asked, whether the same phenomena may not be as well 
explained by assuming the continuity, expansibility and penetra- 
bility of matter. However this may be, the question concerning 
the existence of atoms certainly lies beyond the limits of botan- 
ical investigation; and if the existence of vegetable individuals 
depends on this question, the botanist must despair of proving it. 
Thus the question at which we have now arrived is this: can we 
speak of individuals in botany? and this is identical with an- 
other: are plants mere products of the operations of matter (i. e€., 
of a substance self-moving, uniting and separating by an innate 
force), and hence non-eutities, or mere phenomena resulting from, 
or produced by, the blind forces of nature ; or may we ascribe 
to plants an independent existence in nature, notwithstanding 
their connection with the external world ? 

If what we call plants are nothing but complex chemical and 
physical processes, then we can no ionger speak of their individ- 
uals and species in the sense the words usually bear; for the 
mere phenomena of the operations of the primary substance, 
which have no other efficient principle than the forces of this 
substance, cannot be regarded as self-existent beings, or as pe- 
culiar (specific) kinds of these beings, or as single (individual ) 
modifications of them. This is, in fact, the result towards which 
the later physiological investigations are hastening, grounded on 
the positive results of investigations in the physical sciences. 
Even vegetable physiology cannot resist this tendency of science, 
although it struggles more or less against these conclusions.* T he 
operations by which plants, and all organic beings, form and pre- 
serve their organisms, were formerly ascribed to peculiar vital 
forces; but the physiology of our day would recognize in the vital 
functions of the organism the same forces by which the processes 
of inorganic nature are perfomed. Thus physiology becomes 


* Even Schleiden, the most prominent and most decided of the representatives 
of this tendency, seeks to counterbalance the deadening effects of = purely mate 
rialistic view by an «esthetic one (Die Pflanze und ihr Leben; last lecture: d. s- 
thetik der Pflanzenwelt). 
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physics and chemistry, or, according to the usual conception of 
the physical and chemical processes themselves, the ‘‘ mechan- 
ics” of organic nature in the most comprehensive meaning of the 
term mechanics. And thus the life of the enchanter is un- 
veiled, who had seemed to be the immediate cause of his own 
works; the lofty partition-wall between organic and inorganic 
nature falls, and one common foundation is laid for investiga- 
ting all material processes in every realm of nature. ‘This impor- 
tant result is reached: the existence of the higher orders of nat- 
ural phenomena, which had been regarded as the peculiar realm 
of Life, is referred to the same natural causes (the same mate- 
rial substance and the same kind of forces) by which the lower 
orders, those of “inanimate” nature, have their being and per- 
form their functions. Still further conclusions may be attempted, 
and it is in the nature of scientific progress that these attempts 
should be made. As physical forces seem to be everywhere 
indissolubly connected with matter, and as a fixed regularity dis- 
plays itself in their operations, men were found bold enough to 
consider the totality of natural phenomena as the result of orig- 
inal primary substances, coGéperating with determinate forces, 
according to the laws of a blind necessity ;—a natural mechan- 
ism revolving in its endless orbit.* 

Though this view seems to explain all the phenomena of na- 
ture from one principle, in fact it precludes any real explana- 
tion of them, that is when exlusively applied to their solution. 
That which is eternally necessary can only be conceived as eter- 
nally carried out; and thus any real event becomes an absurdity. 
If the “mechanical” (physical and chemical) forces of nature are 
necessarily active, then if any motion is to take piace, the first im- 
pulse, the proximate cause, cannot be explained by the nature of 
the motion ; it must be another principle above necessity ; and this 
is true not only of nature as a whole, but also of every particu- 
lar motion in nature as well. Thus not only the first impulse, but 
the universally apparent final cause, remains an inexplicable rid- 
dle in the doctrine of blind necessity. Hence the insufficiency 
of the “ physical” theory, compared with the “teleological’’t is 
peculiarly obvious in the realms of organic nature, where the 


* As far as concerns Natural History these views are developed, e. g.: in both of 
Mohischott’s works: d. Physiol. des Stoffwechsels in Pflanzen u. Thieren, (1851), 
and d. Kreislauf des Lebens (1852); in the last mentioned work we tind such sen 
tences as these: “The miracle of nature is the interchange of matter, the first 
cause of physical life,” p. 83. “ Creative omnipotence means the relations of mat- 
ter,” (p- 258). “ The hinge round which the wisdom of the present day is turning 
is the doctrine of the interchanges of matter,” (p. 363)—The doctrine, that the uni- 
verse is the play of attrahent and repellant atoms, belongs, after all, to the “wis- 
dom” of the past, professed by Democritus and Epicurus. 

+ Ch Schwann: Microscopische Untersuchungen iiber die Uebereinstimmung in 
der Structur u. d. Wachsthum d. Thiere u. Pflanzen, (1839), especially p, 221-225 ; 
on the other side, Eschricht d. Physische Leben, (1852). in sections ii and iii 
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final cause of each particular life appears so distinctly. The ad- 
vocates of the physical view perceive this; but they explain the 
fitness of means to ends in nature as a whole, and in its individ- 
ual parts, by supposing matter, with its blind forces, to have been 
created by an intelligent being.* But we can regard this as a 
germ of an explanation only in proportion as it is also granted, 
that the intellect of the Creator lies not only behind and without 
nature and her processes of development, but that, as if incorpo- 
rated in nature, it is taken into the destiny of each created being, 
in proportion to its individuality. But this, again presupposes the 
admission of a substantiality of nature fit for such an hypothe- 
sis ;—a substantiality not grounded on mere matter, like a blind 
force ; but which, on the contrary, must comprehend matter as 
subordinate to itself, and must realize itself through matter :—an 
assumption which modifies the physical view essentially, and 
would seem to be a modification of some ideal, or teleological 
theory. 

Without underrating the great importance, which the phys- 
ical view possesses for vegetable physiology, still we must confess 
that we cannot find in it the key to a conception of vegetable in- 
dividuality: for, after all, this must be sought for, not in the ex- 
ternal conformation, but in the essence of the plant, determined 
from within. This leads us from the last negative results to an 
historical view of the attempts at a positive explanation. 

It is evident from the foregoing review that, if we would not 
give up all hope of conceiving plants as beings, realized in indi- 
vidual conformations, we must not allow so great and decisive an 
importance to the external divisibility of their organism as has 
been usually done. We must seek a decision in the essential 
concatenation of all the steps in the plant’s development forming 
one whole, according to one idea. ‘This is the tendency of the 
concluding remark of Nageli, to which he is lead by the rela- 
tions of growth and propagation in Caulerpa ; when he says that 
indivisibility of form is not an element essential to individuality, 
—which, indeed must be constructed upon a new, and somewhat 
less material a basis. Link calls attention to this same unity, 
which is expressed in the whole development of the plant, and 
which forms the essence of its individuality, in the following true 
words: ‘ We cannot recognize an individual unless we are con- 
vinced that it remains the same in different periods of its exist- 
ence.”+ Now the question is just this: how can we perceive 


* “ The fitness of means to ends, in every organism, even a superior degree of 
this individual fitness, cannot be denied; but in this (the physical) view, the cause 
of the fitness does not consist in the fact that every organism is produced by an in- 
dividual foree tending towards a certain end, but, like the cause of the fitness of 
means to ends in the inorganic world, that matter is the creation of an intelligent 
being.” Schwann, Ll. c., p. 221, and, in almost the same words, p. 224 


+ Link: Elem. Phil. Bot. Ed. ii, p. 11, 
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such a oneness of essence amid these changes of form and mate- 
rial? How do we perceive that, with all its divisibility, the 
plant remains after all really one and the same individual ? 
Every development presents a succession of phenomena, which, 
while they present themselves in a regular order, also show un- 
mistakably a point of departure, an end, and a course between 
the two advancing after a fixed plan, and which indicate a com- 
mon internal principle.* ‘They point to an internal vital principle,t 
common to the whole succession ;—to a principle which must be 
conceived of, not only as an idea which guides the whole pro- 
cess, or as a force determining the specific type of this plastic 
succession, but also as a living essence, comprehending the idea 
as Hs internal determination, and the foree as the means of its 
realization ;—an essence which precedes and shapes the external 
existence ; as intentions precede and determiue acts.{ If, in ac- 


* Du Petit-Thouars, |. c., p. 284: “ L'individu est un tre dont toutes les parties 
sont subordonnées A un principe unique d’existence. Link, Elim. Phil. Bot., ed. i 
p. 3. “ Nos individuum vocamus, quod ab uno eodemque principio in erno deter 
minatum est, ad idealem potius quam ad realem respicientes divisionem.” 

+ Spring: Ueber d. Begriffe v. Gattung, Art u. Abart, (1838), p. 55. “ It is this in- 
dwelling principle which makes the individual ; and in natural history, every body is 
an individual in as far as it really exists as a single being, whose existence is deter- 
mined by a peculiar indwelling vital principle.” Spring afterwards distinguishes 


the systematical and the physiological individual: in the former one moment of the 
development is comprehended, in the latter the whole metamorphosis. ‘The physi- 
ological individual comprehends an ass¢ mblage of forms, which might be regarded 
by a casual observer as so many systematical individuals.—Still, a true systematick 
must protest against such a purely subjective distinction of systen itical and physi- 
ological individuals. However much the embryes of mosses resemble Conferve, or 
the larva of an insect resembles a worm, a true systematick will not separate the 
young individual from the developed one ; and genera which are founded upon our 
ignorance of their successive development, as Protonema, Lepra, Selerotium, ete., 
must be given up by the svstematist himself. True, we shall be called upon ata 
later point in this inquiry to decide, whether a sphere of development which really 
belongs to the individual can present itself to us so divided that the divisions them 
selves attain to the importance of subordinate individuals. 

+ Aristotle describes the internal essence of plants as a “plastic soul,” (Spertin 
Cc, iii, de 


abut, CGvros airia apxn). Cf. Wimmer: Phytol. Arist. fra 
vita atque anima. The charge of anthropomorphism has been made against such a 
view, which attempts to conceive of nature as a chain of essences, both in the recip- 
rocal relations of her forces, and in her internal developments; but, if man himself 
is a member of nature, if he is the highest member in the order of natural beings, 
that member which presents the most complete unison of all the phases of life in 
nature.—then all his knowledge of nature must be connected with his knowledge of 
himself. However meanly we may estimate this knowledge at the present stage of 
psychological science, still it is sufficient to assure man of his own “egu. And if 
man is justified in regarding himself as a human being, by analogy he is justified in 
regarding his relations, the animals, in the same manner, as animal beings ; plants as 
vegetable beings ; and every single animal, every single plant, as an individual being 
(even though included in a higher entity). To attain a unity of idea in Natural 
History, man must apply this idea farther down in the scale of nature, and must re- 
gard minerals, even the elements themselves, as bemgs of their own kind, But the 
materialist will reply: individual beings are only the elementary substance : all other 
beings, so called, are formed by a temporary composition and codéperation of these. 
But who has seen these elements of chemical combinations, as elements, or has 
proved their existence in any way! But even if they should exist as such, is it not 


Sxconn Serres, Vol. XIX, No. 57.—-May, 1905. 40 
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cordance with this idea, we regard external development as the 
revelation of the internal essence, which exhibits its purport in 
the processes it undergoes in connexion with the world without 
it, and whose realization is thus produced by a determinate sphere 
of activities, necessary for such a realization, then, vice versa, we 
may infer the essential unity of each particular sphere of devel- 
opment, from the complete unity of the functions relating to this 
realization. This leads us to the attempts made at a physiolog- 
ical determination of the vegetable individual. The usual defi- 
nition, and one entirely in accordance with the physiological 
point of view, is that an individual is a perfect representative 
of the character of the species, possessing all the functions neces- 
sary to the continuance of the species. Now if we would con- 
ceive of a physiological individual, in the broadest meaning of 
the term, we should certainly be compelled to demand that our 
conception should be such as to exhibit not only single phases, 
but all the phases of the specific life during its entire develop- 


conceivable that a higher being should include the lower beings? We say: hydrogen 
and oxygen form water; but it would do as well to say, water forms itself out of 
hydrogen and oxygen. The elements do not form the plant; the plant forms its 
body out of the elements. We may declare both these views to be hy potheses ; but 
of hypotheses that is pre ferable which is nearest to man,—I would almost say, most 
necessary to man’s nature, when he proceeds from the data of his own existence. Shall 
the elements have a stronger claim to be acknowledged as real existences than man 
himself? Or will any one say that it is a more daring hypothesis to assume that 
man thinks ; that brutes move themselves ; that plants the mselves produce the deter- 
minate form of their organism, than to suppose that elementary substances in their 
connexions and coéperations produce the phenomena of thought, voluntary motion 
and typical conformation? But after all, is it not true that the elementary sub 
stance is everywhere present ! that without it none of the phenomena just mentioned 
ean occur? Certainly, this is so; the higher stages cannot be realized without the 
lower, which enable them to exist; but these higher stages can never be explained 
by, and comprehended in, the lower. No one, as yet, has shown even the shadow 
of a possibility of explaining, from the things themselves merely, why the ele 
mentary particles form a mineral kingdom, a vegetable kingdom. an animal king 
dom, and man. And why do they not fulfill their task after an eternal immutable 
manner, since such a fulfillment is one of their necessary, eternal, and immutable prop- 
erties? Why have they succeeded in composing man only in the most recent geo 
ogical epoch ? Why have they not from eternity produced in man’s brain the the- 
ory of their actions, and thus, in accordance wlth their eternity, eternally manifested 
and glorified themselves? The most industrious investigations into the relations of 
the physical world promise us a deeper insight into the regular connexions of all 
the parts of nature ; into the cunning mechanism, which carries on and upholds all 
natural life. Still a key to the interior of this structure, and an admission to the es- 
sence of plastic nature in her operations, cannot be found by our investigations if, 
by presumptuous hypotheses, they debar us from the higher realms of development, 
especially those of organic nature and of human life. Flesh and blood are hypoth- 
eses; but mind is truth, says a well known writer; and Des Cartes could find a 
proof of his own existence and of that of the world around him in his mind alone. 
It would be a strange contradiction, if the investigation of the most distant realms 
into which the human mind can penetrate should rob us of what is nearest and 
surest, the intellectual ego itself, the starting point of all investigations, But he 
who has not recognized the foundations of the spiritual world in nature itself, must 
of consequence deny their existence in man, if he would not lose, in an inexplicable 
dualism, the hope of obtaining coherent views of nature. 
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ment; that it should realize all the capabilities of the specific be- 
ing, and thus present to us the whole plan, the whole destiny of 
the species. If we examine the preceding conclusions from this 
point of view, it will be evident that single cells cannot be such 
individuals ; for, although the whole construction of the plant 
and all the functions of its life are carried on by means of the 
cells, still, viewed as a connected whole, the cells are only single 
stones, single elements, in the great mechanism of the organism. 
Any single member of a plant (as the internode and leaf) corres- 
ponds no more to such a physiological individual than does the 
cell; for plants undergo their metamorphoses in their successive 
members; and the various processes of their preservation, repro- 
duction and propagation are connected with the various steps of 
these metamorphoses. Nor can it be the shoot; for that usually 
does not embrace all the steps of the metamorphosis; besides, 
the functions are variously distributed in the shoot ; and in many 
cases, this takes place for the reciprocal completion of the func- 
tions. Besides, whatever is characteristic in ramification and in 
growth depends upon the combined shoots, and without these it 
is impossible to conceive of trees, for instance. ‘Then we come 
back to the whole plant-stock ? Nay, farther ; we cannot stop at 
the plant-stock ; for the single stocks are far from being perfect 
representatives of all the phases, and tendencies of the specific life. 
I would refer to the division according to gender, or the modes 
of fructification, which is often made in botany; the diccious 
and tricecious,* relations, and farther, to the varieties, especially 
to those which do not possess essential organs and functions, 
which belong to the species as such; e. g.: those varieties which 
never bear blossoms (Ball-acacias), or which never produce fruit 
(congested blossoms), or which never perfect seeds (currant- 
grape, cultivated bananas and bread-fruit trees). Besides, no 
stock is exactly similar to another: we ascertain only the limits 
of the possible relations of the specific form by a comparison of 
many stocks. As in animal physiology the solution of the prob- 
lem of the life of many animals depends upon their social relations 
(societies composed of couples or of flocks, or of self-governing 
states), so in vegetable physiology it depends upon characteristic 
physiological traits whether plants live single and dispersed, or in 
societies. For example, in considering the life of turf-mosses we 
must determine whether they grow in great sods or in carpets ; 
and of grasses, whether they form meadows; or of trees, forests. 
Even the relations of geographical distribution, which are discov- 
ered by a comparison of all the stocks, depend upon the physio- 

* Triecious plants are exceedingly rare among Phanerogamie (Ceratonia, some 
kinds of Rhus), but are more common among the Cryptogamice ; perhaps we may 
add the Floridie. In Polysyphanio violacea | have found three kinds of stocks mixed, 
and in the same stage of development in the same place : (upon the same thread in 
Chorda Filum), 
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logical character of the plants: plants of sensitive and inflexible 
constitutions are found only within narrow limits; while plants of 
adaptive and pliant constitutions are more widely distributed, be- 
come migratory plants, and by degrees spread over almost all parts 
of the earth, if their seeds possess the necessary properties. From 
these considerations, and many others which might be adduced, 
it is obvious that there are no determinate limits to a purely 
physiological conception of the vegetable individual ; and that 
we may expand the definition of the individual until it coincides 
with that of the species itself. 

How then can we steer a middle course, between the mor- 
phological view, which results in indefinite subdivision, and the 
physiological, which ends in indefinite expansion? ‘The physio- 
logical view has shown that none of the divisions or spheres of 
formation, which have been regarded as the individual ones, fully 
realizes the idea of the species; and that each needs the others 
to render this idea complete. ‘The morphological view has shown, 
in the same manner, that there are subordinate and comprehen- 
sive spheres of development, none of which exhibits complete 
independence, since all appear in unequal degrees, as more or less 
perfect members of the entire succession of the specific develop- 
ment. If we would discover the individual under such circum- 
stances, we must not demand of it all that belongs to the species ; 
for this is completely represented only in the totality of the indi- 
viduals, not in any single individual. We must answer this ques- 
tion: Which member of the graduated potential series in the 
sphere of development subordinate to that of the species deserves 
preéminently the title of individual ? And we shall be compelled 
to reply: ‘That which exhibits the most complete independence 
and definiteness. Good use has decided in regard to man (and 
the higher animals), and it justifies itself by the fact, that what is 
usually termed an individual undoubtedly possesses great organic 
independence: and this is true both of its subordinate spheres (i. e. 
the members of the organism, down to the cells) and of those by 
which the individual is comprehended (family, state, race, ete. ). 
By means of comparison and analogy, the signification of the 
more doubtful spheres of development among the lower animals 
and plants may receive some new light from such a view. I pro- 
pose to attempt this in the second part of this Investigation, but 
now | will only subjoin a few general remarks. 

In the conception of individuality, there are two elements ; that 
of multiplicity, and that of unity. Each development exhibits 
multiplicity; but this multiplicity is not equally subordinate to 
the unity in every development. The more complete this sub- 
ordination, the more perfect is the individuality; for it is only 
this subordination to the unity which binds up the multiplicity 
of the conformation into an indivisible organism. The less com- 
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plete the subordination, the more perfect will be the independence 
of the paris, and the more indefinite will be the individuality of 
the whole. If we apply this view to plants, whatever is dubious 
in our conception of vegetable individuality will be explained. 
Successive development, we may say, is the peculiar nature of 
plants, which, beyond the power exhibited in the process of for- 
mation and propagation, possess no higher vital power; while in 
animals the process of the formation of the body appears only as 
an Operation preparatory to its connection with a higher vital ac- 
tivity. For animals, in addition to their powers of external man- 
ifestations, have a power of internal vital comprehension, which 
expresses itself in the life of the soul (by which animals possess 
an internal centre, from which the organism is governed and reg- 
ulated). It is the soul alone which connects in indivisible unity, 
and for reciprocal services the products of the plastic power, and 
gives to the organism of animals the character of a definite indi- 
viduality. Among plants the case is different: plants in their ope- 
rations are active solely in one direction, externally—are split up 
so to say in the process of external conformation, so that the paris 
appear less connected, as compared with the plant as a whole more 
independent, and more divisible among themselves. ‘Thus the 
vegetable organism is a dividual, rather than an individual; a 
multiplicity* rather than an unity; i.e. a whole whose parts hold 
the same relation to each other as individuals to each other, but 
which present spheres as indivisible as the whole itself. This is 
the doctrine of the relative} individuality of plants, which Stein- 
heil has especially noticed. According to this doctrine, different 
orders of vegetable individuals, as it were different powers of indi- 
viduality, are distinguished. In the same manner DeCandolleft 
distinguishes the cell-individual (individu cellulaire, in which 
he has been preceded by Turpin); the bud-individual (individu 
bourgeon, after Darwin); the slip-individual (?¢éndividu bouture) ; 
the stock-individual, or the vegetable individual (U’individu vége- 
tal penes quem est jus et norma loquendi) ; and the embryo-indi- 
vidual (?individu embryon), which, in accordance with the mean- 
ing in which Gailesio used the term, comprehends all that pro- 
ceeds from one germ, even if multiplied by division. Since the 

* “Planta est multitudo.” Engelmann: de Antholysi, p. 12. 

+ Steinheil: 1. ¢., especially p. 4 and p.17: “Les végétaux ne peuvent arriver a 
Vindividualité absolue; ils se presentent a nous dans un état, qu’on peut désigner par 
le nom d'individualité relative ; ce qui distingue cette partie de la création du régne 
minéral, ci l'individualité est nulle, et du régne animal, ou elle est presque toujours 
absolue.” 


t DeCandolle: Physiologie Végét., p. 957. The author does not attach much im- 
portan » to his division, as he says he has assumed it for convenience of expression, 
and to avoid the usual confusion of language. His son Alphonse DeCandolle consid- 
ers it quite an arbitrary matter which part of the plant we cail the individual: “ Les 
végétaux sont évidemment des étres composés: mais jusqu’ ol veut-on les décom- 
poser, pour que les élémens s'appellent me individus? C'est une chose arbitraire, 
qui dépend de l'idée par laquelle on se laisse dominer” (after Steinheil, p. 6). 
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slip-individual is essentially the same as the bud-individual (i. e. 
shoot-individual ), we have four degrees of individuality, in which 
at least one more might have been easily inserted, between the 
cell and the shoot-individual, i. e.: the member or “ story”-indi- 
vidual (Gaudichaud’s phyton). With this view Schleiden’s divi- 
sion is connected: he distinguishes the cell as the plant.of the 
first order; the shoot as that of the second, which he calls the 
simple plant (a term borrowed from C. F. Wolf, who used it in 
the same sense) ; the whole stock as that of the third order, which 
he designates as the composite plant By a searching investigation 
into the shoot, I shall endeavor to decide whether all these rela- 
tive individuals can be considered individuals with the same jus- 
tice ; or whether, after all, one of them does not deserve the title 
preéminently, corresponding to the animal individual. In either 
case Goethe’s words may be applied with perfect justice to plants 
and their individuality : 

Freuet euch des wahren Scheins, 

Euch des ernsten Spieles ; 

Kein Lebendiges ist Eins 

Immer ist’s ein Vieles. 


Herder, in speaking of the works of the Creator, says: “ Every 
one of Thy works Thou makest one and perfect, and like itself 
alone.” 

This sentence presents the other aspect of existence, by which 
the multiform is one ; and every unity in the one-sidedness and 
incompleteness of all single manifestations, is after all a perfect 
whole. These words lead us to the internal essence of things, re- 
ferring us at the same time to the primary ideas, which Nature 


comprehends and realizes in Life. 
be continued.) 


Arr. XXXIL—A Research on Tellurmethyle; by Wouvcer 
and J. Dean. 

(Read before the American Academy of Arts and Sciences, by Prof. Horsford.) 

Ir was not difficult to foresee that a compound of tellurium 
would be formed with the radical of methylic alcohol after the 
corresponding ethyle compound had been described. In this little 
research which we propose to offer in the following pages, we 
only desire the credit of having made the first step, and of hav- 
ing overcome the difficulties which are inseparably connected 
with the investigation of a body possessing such an excessively 
disgusting odor. 

The preparation of tellurmethyle is conducted in a manner 
exactly similar to that employed for obtaining tellurethyle ;* 
namely, by distilling telluret of potassium with a moderately con- 


* Abhandl. der k. Gesell. der Wissenschaft zu Gittingen. B. vi—Ann. Ch. Pharm., 
lxxxiv, 69. 


| 
| 


Messrs. Wihler and Dean on Tellurmethyle. 319 


centrated solution of sulphomethylate of baryta. The reaction 
goes on very easily of its own accord, very little heat being re- 
quired, and the distillation is continued as long as oil drops are 
seen to go over with the water. 

Tellurmethyle is a pale clear *yellow, oily, very mobile liquid, 
heavier than water with which it is not miscible. Its smell is 
extremely disagreeable, resembling garlic, very intense, and en- 
during so long that the breath itself smeils strongly after working 
with it for any length of time. Its boiling point we found to be 
about 82°C.* Its gas is yellow, like that of tellurium itself. 

Exposed to the air it smokes feebly in consequence of oxyda- 
tion. Set on fire it burns with a clear, luminous, bluish white 
flame forming copious vapors of tellurous acid. ‘Tellurmethyle, 
C2H:Te, behaves like tellurethyle, as a radical, or so to speak as 
a metal. It forms a basic oxyd and the corresponding haloid com- 
pounds. Its elementary analysis was considered superfluous, as 
its constitution can be safely determined from its compounds, 
which are also much easier to analyze. 

Oxyd of Tellurmethyle—C:H:;Te0.—This is formed when 
tellurmethyle is heated with somewhat strong nitric acid. At 
first it is partially dissolved imparting a reddish yellow color to 
the liquid, then there takes place a strong reaction, and we obtain 
a colorless solution of oxyd of tellurmethyle, nitrous oxyd gas 
being evolved. After careful evaporation, the salt is obtained in 
colorless, prismatic crystalst. It is easily soluble in water and in 
alcohol. By heating it is decomposed, flashing like gunpowder. 
It is the material for the formation of all the other compounds. 
We found however that the simplest method for preparing oxyd 
of tellurmethyle was not from this salt, but from the chlorine or 
iodine compounds, by decomposition with oxyd of silver. The 
compound was covered with a little water, and oxyd of silver 
freshly precipitated by means of baryta water, and well washed, 
was mixed with it in excess. ‘The decomposition begins in- 
stantly and is attended by spontaneous warming of the mass. 
In the fluid filtered from the iodid or chlorid of silver, oxyd of 
tellurmethyle is contained in solution. 

Oxyd of tellurmethyle is, when evaporated to dryness, indis- 
tinetly crystalline. Exposed to the air it evaporates, absorbing 


* Very probably the boiling point should be stated at 80° C., for in the experi- 
ment the tellurmethyle itself was covered with a litt'e water, and the thermometer 
was not plunged into this, but into oil, in which the very thin tube containing the 
tellurmethyle was placed and heated. 

If we take 80° C., as the boiling point, according to the law laid down by H. Kopp, 
the boiling point of tellurmethyle, which is not yet determined by experiment would 
be about 99° C. 

+ Sometimes, probably either by the employment of too much or too strong an 
acid, we obtained by evaporation, not a crystalline salt, but a transparent, amor- 
phous mass. In this case it contained, as it appeared, in consequence of the decom- 
position of a part of the methyle, tellurous acid, either merely as a mixture or in 
combination. 
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also carbonic acid. It has a disagreeable taste but is without 
smell. Its solution reacts strongly alkaline upon red litmus paper. 
It is so strong a base as to drive out ammonia, even at the com- 
mon temperature, from sal-ammoniac ; and gives with a solution 
of sulphate of copper a voluminous blueish precipitate. From 
its solution, sulphurous acid precipitates oily drops evolving the 
peculiar sme]l of tellurmethyle. Hydrochloric acid precipitates 
white chlorid of tellurmethyle, and hydriodic acid, the red iodid. 

Sulphate of oxyd of tellurmethyle, is formed by the immedi- 
ate saturation of the base with the acid ; it crystallizes in trans- 
parent, somewhat large and regular cubes, is very soluble in wa- 
ter, but insoluble in alcohol. The other salts we were unable to 
form from lack of material ; we couid only observe that the salts 
of oxalic, tartaric, acetic and formic acids were very soluble. 

Chlorid of Tellurmethyle—C2H s'TeCl.—It is formed as a vo- 
luininous white precipitate, resembling chlorid of lead, when hy- 
drochloric acid is added to a solution of the nitrate ; by heating 
it is dissolved, and crystallizes by slowly cooling, in very beauti- 
ful, long prismatic needles, resembling chlorid of mercury. It 
melts at about 97°°5 C., but appears not to be capable of being 
entirely melted without decomposition. Although it cannot be 
distilled over with water, its solution possesses a feeble smell of 
garlic. After being melted it becomes again quite crystalline. It 
is very soluble in alcohol. If prepared from a solution of the 
amorphous nitrate, it contains tellurous acid either in admixture 
or in combination. With bichlorid of platinum it gives no pre- 
cipitate. 

Oxychlorid of Tellurmethyle—C:Hs TeO + C2HsTeCl.— 
This is formed by dissolving the chlorid in ammonia, after evap- 
orating a mixture of chlorid of ammonium the oxychlorid is 
obtained. ‘These can be easily separated by means of strong al- 
cohol. ‘The oxychlorid forms colorless short prisms. Hydro- 
chloric acid precipitates from its solution the chlorid. 

Bromid of Tellurmethyle—C2H:TeBr.—It is formed in the 
same way as the chlorid, which it very much resembles and with 
which it is perhaps isomorphous. It forms shining, colorless 
prisms and melts at 89° C. 

Todid of Tellurmethyle—C:2H;Tel.—If colorelss hydriodic 
acid, or a solution of iodid of potassium is dropped into a solution 
of the nitrate or chlorid of tellurmethyle, a bright citron yellow 
precipitate is formed, which after a few moments changes toa 
vermilion color. If the solutions are mixed while still warm, 
the precipitate becomes immediately red and crystalline. After 
drying it forms a vermilion colored, crystalline powder. The 
jodid was used for determining the constitution of tellurmethyle. 
The carbon and hydrogen were estimated by combustion with 
oxyd of copper ; the iodine by dissolving the compound in water 
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and precipitation with nitrate of silver; the tellurium by decom- 
posing the compound with aqua-regia, evaporating to dryness, re- 
dissolving and precipitating with sulphite of ammonia. 

0-265 grm. gave 0:0525 grm. and 0-0386 grm. HO. 

02665 grm. gave 0:305 grm. 

02721 grm. gave 0-085 grm. Te. 


Or in 100 parts. Found. 
C2 = 681 - - - - 

H:; 1:45 - - - - 1-61 

Te 31:12 - - - - 31-24 

I 61:62 - - - 6154 
100-00 99-79 


lodid of tellurmethyle is but slightly soluble in cold water, 
much more so in warm; it dissolves in large quantity and im- 
parts a reddish yellow color to alcohol. From both liquids it 
crystallizes in small, shining, vermilion colored prisms, which 
are largest when obtained from an alcoholic solution. They ap- 
pear to be rhombic octahedrons. If the cold alcoholic solution 
is mixed with about an equal volume of water, the iodid is pre- 
cipitated as a citron-yellow precipitate, but after a few moments, 
one sees in the fluid a disturbance, and soon the entire precipitate 
whilst still in suspension is changed into glittering, crystalline 
plates of a vermilion color. This body, like iodid of mercury, 
has two different states, one yellow and one red, connected prob- 
ably in both cases with a dimorphous condition. All endeavors 
have failed so far to preserve and crystallize either in the yellow 
form. By spontaneous evaporation of the alcoholic solution in 
which it is certainly contained in the yellow form, red crystals 
are obtained, and it is not fusible without decomposition. At 
about 130° C. it is changed into black iodid of tellurium. A cyan- 
ogen compound we were not able to obtain ; at least by dissolving 
oxyd of tellurmethyle in aqueous hydrocyanic acid: by evapora- 
tion the base remained unchanged. 

There appears also to be a sulphur compound which we were 
unable to study farther from lack of material. If hydrosulphuric 
acid gas be conducted into a solution of the chlorid of tellur- 
methyle, a white flocculent precipitate is formed, which becomes 
soon yellow, giving when exposed to the air a most insupporta- 
ble alliaceous smell. If the liquid is now distilled, there goes over 
with the water an excessively offensive, heavy, oily liquid of a red- 
dish yellow color, which by oxydation with aqua-regia gives a pre- 
cipitate of sulphate of baryta when treated with chlorid of barium. 

If the solution of the oxyd of tellurmethyle is saturated with 
hydrosulphuric acid, a light, whitish cloudiness is produced ; 
when distilled, sulphur is deposited, and a yellow oil goes over 
which appeared to be only reduced tellurmethyle. 

Srconp Series, Vol. XIX, No. 57.—May, 1855. 41 
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Arr. XXXIIL.—Memoir on Meteorites—A Description of five 

new Meteoric Irons, with some theoretical considerations on 
the origin of Meteorites based on their Physical and Chem- 
ical characters; by J. Lawrence Smitu, M.D., Professor of 
Chemistry in the Medical Department of the University of 
Louisville. 


(Read before the American Association for the Advancement of Science, April, 1854.) 
(Continued from p. 163.) 
Some Theoretical considerations connected with Meteorites. 


Unper this head no mention will be made of the phenomena 
accompanying the fall of meteorites, as their light, noise, burst- 
ing, and their black coating ; which arise after the bodies have 
entered the atmosphere, aud are brought about by its agency. 
This omission will affect in no way the theoretical views under 
consideration, and the introduction of these particulars would 
uselessly increase the length of this memoir. 

The lessons to be learned from meteorites, both stony and me- 
tallic, are probably not as much appreciated as they ought to be; 
we are usually satisfied with an analysis of them and surmises as 
to their origin, without due consideration of their physical and 
chemical characters. 

The great end of science is to generalize facts that are ob- 
served. ‘Thus terrestrial gravitation has been extended to the 
solar system, and in fact to the whole universe. ‘The astronomer 
by his discoveries only proves the universality of this one law 
of nature operating on matter; he has found no evidence that 
any other force pertaining to terrestrial matter displays itself in a 
similar manner in other spheres. However true and self-evident 
it may appear that all matter in space is under the same laws, 
be they those of gravitation, cohesion, chemical affinity, etc., it 
is none the less interesting to have the fact proved, and meteor- 
ites when looked upon as bringing these proofs acquire addi- 
tional interest. 

Meteorites studied in the way just mentioned, lead us to the 
inference that the materials of the earth are exact representatives 
of the materials of our system, for up to the present time, no ele- 
ment has been found in a meteorite that has not its counterpart 
on the earth ; or if we are not warranted in making such a broad 
assumption, we certainly have the proof, as far as we may ever 
expect to get it, that materials of other portions of the universe are 
identical with those of our earth. 

Meteorites also show that the /aws of crystallization in bodies 
foreign to the earth, are the same as those aflecting terrestrial 
matter, and in this connection we may instance pyroxene, olivine 
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and chrome iron affording in their crystalline form angles identical 
with those of terrestrial origin. 

But perhaps of all the interesting facts under this head developed 
by meteorites, is the universality gf the,laws of chemical affinity, 
or the truth, that all the laws of chemical combination and atomic 
constitution are to be equally well seen in extra-terestrial and 
terrestrial matter; so that were Dalton or Berzelius to seek for the 
atomic weights of iron, silica or magnesia they might learn them 
as well from meteoric minerals as from those taken from the bowels 
of the earth. The atomic constitution of meteoric anorthite or of 
pyroxene is the same as that which exists in our own rocks. 

Keeping in view then the physical and chemical characters of 
meteorites, I propose to offer some theoretical considerations 
which to be fully appreciated must be followed step by step. 
These views are not offered, because they individually possess 
particular novelty ; it is the manner in which they are combined, 
to which especial attention is called. 

Physical Characteristics to be noted in Meteorites.—The first 
physical characteristic to be noted is their form. No masses of rock, 
however rudely detached from a quarry, or blasted from the side 
of a mountain, or ejected from the mouth of a volcano, would 
present more diversity of form than meteoric stones: they are 
rounded, cubical, oblong, jagged, flattened, and in fine they pre- 
sent a great variety of fantastic shapes. Now the fact of form 
I conceive to be a most important point for consideration in re- 
gard to the origin of these bodies; as the form alone is strong 
proof that the individual meteorites have not always been cos- 
mical bodies, for had they been, their form must have been spher- 
ical or spheroidal ; as this is not so it is reasonable to suppose 
that at one time or another, they must have constituted a part 
of some larger mass. But as this subject will be taken up again, 
I pass to another point—namely the crystalline structure ; more 
especially that of the iron, and the complete separation in nod- 
ules, in the interior of the iron, of sulphuret and phosphuret of 
the metals constituting the mass. When this is properly exam- 
ined, it is seen that these bodies must have been in a plastic state 
for a great length of time, for nothing else could have determined 
such crystallization as we see in the iron, and allow such perfect 
separation of sulphur and phosphorus from the great bulk of the 
metal, combining only with a limited portion to form particular 
miuerals ; and did we aim to imitate such separation by artificial 
processes, we could only hope to do it by retaining the iron ina 
plastic condition for a great length of time. Also, no other agent 
than fire can be conceived of by which this metal could be kept 
in the condition requisite for the separation. 

If these facts with reference to the crystalline structure be ad- 
mitted, the natural suggestion is that they could only have been 
thus heated while a part of some large body. 
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Another physical fact worthy of being noticed here, is the 
manner in which the metallic iron and stony parts are often inter- 
laced and mixed, as in the Pallas and Atacama irons, where 
nickeliferous iron and oljvinejn nearly equal portions (by bulk) 
are intimately mixed, so thaf when the olivine is detached the 
iron resembles a very coarse sponge. This is an additional fact 
in proof of the great heat to which the meteorites must have been 
submitted, for with our present knowledge of physical laws, there 
is no other way in which we can conceive that such a mixture of 
iron and olivine could have been produced. 

Other physical points might be noticed, but as they are famil- 
iar to all, and would add nothing to the theoretical considerations, 
they will be passed over. 


Mineralogical and Chemical points to be noted in Meteorites. 
—The rocks or minerals of meteorites are not of a sedimentary 
character, not such as are produced by the action of water. This 
is obvious to any one who will examine these bodies. A mineralo- 
gist will also be struck with the thin dark-colored coating on the 
surface of the stony meteorites. The coating, in most, if not in 
all, instances is of atmospheric origin, being acquired after the 
meteorite enters the atmosphere, and as such, no forther notice 
will be taken of it; but I wiil proceed at once to notice the most 
interesting peculiarities under this head. First of all, metallic 
iron alloyed with more or less nickel and cobalt is of constant 
occurrence in meteorites,—with but three or four exceptions,—in 
some instances constituting the entire mass, at other times dis- 
seminated in fine particles through stony matter. ‘The existence 
of this highly oxydizable mineral in its metallic condition is a pos- 
itive indication of a scarcity, or total absence, of oxygen (in its 
gaseous state or in the form of water) in the locality from whence 
it came. 

Another mineralogical character of significance is, that the 
stony portions of the meteorites resemble the older igneous rocks, 
and in even a more striking manner, the volcanic rocks belonging 
to various active and extinct volcanoes. It is useless to dwell on 
this fact, as it is one well known toall mineralogists who may have 
examined this matter, and none have given more especial atten- 
tion to it than Rammelsberg who in a paper published in 1849, 
details his examination of a great variety of lavas, and traced 
the perfect parallelism between them and stony meteorites. He 
showed that the Juvenas stone has the same constitution as the 
Thjorsa lava of Heckla, both consisting substantially of augite 
and anorthite, even in nearly the same relative proportions ; while 
the Chateau Renard and Nordhausen stones, have labradorite re- 
placing the anorthite ; and the Blansko, Chantonnay and Utrecht 
stones have oligoclase as the feldspar, and resemble the lavas of 
Etna, Stromboli and the newer lavas of Heckla. 
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The inference to be drawn from the last character is very evi- 
dent, it is highly significative of the igneous origin of these bod- 
ies, and of an igneous action similar to that now existing in our 
volcanoes. 

Yet another point of resemblance to certain of our terrestrial 
igneous rocks is the presence of metallic iron, for lately Mr. An- 
drews has proved the existence of metallic iron in basaltic rocks, 
but this will not be insisted on, as the quantity of iron discovered 
in basaltic rocks is so minute as only to be detected by the most 
delicate means of investigation. 

Ever since the labors of Howard in 1802, the chemical consti- 
tution of meteorites have attracted much attention, more espe- 
cially the elements associated in the metallic portion, and although 
we find no new elements, still their association, so far as yet 
known, is peculiar to this class of bodies. ‘Thus nickel is a con- 
stant associate of iron in meteorites, (if we except the Walke 
Co., Ala., and Oswego, N. Y., meteorites upon whose claims to 
meteoric origin there yet remains some doubt) ; and although co- 
balt and copper are mentioned only as occasional associates in my 
examination of near thirty known meteorites (in more than 
one-half of which these constituents were not mentioned), I have 
found both of the last mentioned metals as constantly as the 
nickel. With our more recent method of separating cobalt from 
nickel, very accurate and precise results can be obtained as relates 
to the cobalt; the copper exists always in so minute propor- 
tion that the most careful manipulation is required to separate it. 

Another element frequently, but not always, mentioned as asso- 
ciated with the iron, is phosphorus. Here again my testing of 
thirty specimens lead me to a similar generalization concerning 
phosphorus, namely, that no meteoric iron is to be expected with- 
out it; my examination has extended as well to the metallic par- 
ticles separated from the stony meteorites as to the meteoric irons 
proper. It may be even further stated that, in most instances, the 
phosphorus was traceable directly to the mineral Schreibersite. 

These four elements then, Iron, Nickel, Cobalt and Phospho- 
rus, I consider remarkably constant ingredients. First in the me- 
teoric irons proper, and secondly in the metallic particles of the 
stony meteorites ; there being only some three or four meteorites 
among hundreds that are known, in which they are not recog- 
nized. 

As regards the combination of these elements, it is worthy of 
remark that no one of them is associated with oxygen, although 
all four of them have strong affinity for this element, and are never 
found (except copper) in the earth uncombined with it, except 
where some similar element (as sulphur, &c.) supplies its place.* 


* The traces of iron found in basaltic rock already alluded to, forms too insignifi- 
cant an exception to be insisted on.—vJ. L. 8, 
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The inference of the absence of oxygen in a gaseous condi- 
tion, or in water, is drawn from such substances as iron and 
nickel being in their metallic state, as has been just mentioned : 
but it must not be inferred that oxygen is absent in all forms at 
the place of origin of the meteorites ; for the silica, magnesia, pro- 
toxyd of iron, &c., contain this element. The occurrence of one 
class of oxyds and not another would indicate a limited supply 
of the element oxygen, the more oxydizable elements as silicon, 
magnesium, &c., having appropriated it in preference to the iron. 

Many other elements worthy of notice might be mentioned 
here, and some of them for aught we know may be constant in- 
gredients, but in the absence of strong presumption at least on 
this head, they will be passed over, as those already mentioned 
suffice for the support of all theoretical views to be advanced. 

[ cannot, however, avoid calling attention to the presence of 
carbon in certain meteorites, for although its existence is denied 
by some chemists, it is nevertheless a fact that can be as easily 
established as the presence of the nickel. The interest to be 
attached to it, is due to the fact that it is so commonly regarded 
in the light of an organic element. It serves to strengthen 
the notion that carbon can be of pure mineral origin, for no 
one would be likely to suppose that the carbon found its way 
into a meteorite either directly or indirectly from an organic 
source, 

Having thus noted the predominant physical, mineralogical 
and chemical characteristics of meteorites I pass on to the next 
head. 

Marked points of similarity in the Constitution of Meteoric 
Stones.—Had this class of bodies not possessed certain proper- 
ties distinguishing them from terrestrial minerals, much doubt 
would even now be entertained of their celestial origin, and va- 
rious would be the explanations made even in those cases where 
the bodies were seen to fall and afterwards collected. Chemistry 
has entirely dissipated all doubts in the matter, and now, an ex- 
amination in the laboratory of the chemist is entitled to more 
credit than evidence from any other source in pronouncing on 
the meteoric origin of a body. No question need be asked as to 
whether it was seen to fall, or whether this or that rock or mineral 
exists in the neighborhood where it may have been collected. 
The reagents of the chemist alone are unerring indications that 
suffice to set aside all caviling in the matter. 

It is the object of this part of the paper to explain more 
prominently perhaps than has yet been done, how it is that chem- 
istry pronounces with such unerring certainty on the celestial origin 
of certain bodies; and I propose to go even a step farther, and see 
if the chemical constitution of the meteorites can indicate from 
what part of the heavens they may have come. 
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When the mineralogical and chemical composition of these 
bodies are regarded, the most ordinary observer will be struck 
with the wonderful family likeness running through them all, 
however unlike at first sight. ‘There will be seen to be three 
great divisions of meteoric bodies (omitting three or four), namely 
—metallic ; stony with small particles of metal ; and a mixture of 
metallic and stony in which the former predominates, as in the 
Pallas and Atacama meteorites. 

As regards external appearances, these three classes differ 
in a very marked manner from each other. ‘The meteoric iron 
being ordinarily of a compact structure, more or less corroded ex- 
ternally, and when cut showing a dense structure with most of the 
peculiarities of pure iron, only a little harder jn texture and whiter 
in color. The stony meteorites are usually of a grey or greenish 
grey color, granular structure, readily broken by a blow of the 
hammer, and exteriorly are covered with a thin coating of fused 
material. The mixed meteorite presents characters of both of the 
above ; a large portion of it is constituted of the kind of iron al- 
ready mentioned, cellular in its character, and the cells filled up 
with stony materials, similar in appearance to those constituting 
the second class. 

Although there are some instances of bodies of undoubted 
meteoric origin not properly falling under either of the above 
three heads, still they will be seen upon close investigation not to 
interfere in any way with the general conclusions that are at- 
tempted to be arrived at ; for these constituents are represented in 
the stony materials of the second class from which their only es- 
sential difference consists in the absence of metallic particles. 

lf we now examine chemically the three classes mentioned, 
we find them all possessed of certain common characteristics that 
linix them together and at the same time separate them from every 
thing terrestrial. ‘Take first the metallic masses: and in very 
many instances, in some fissure or cavity, exposed by sawing or 
otherwise, stony materials will frequently be found, and a stony 
crystal is sometimes exposed ; now examine the composition of 
these, and then compare the results with what may be known of 
the stony meteorites, and in every instance, it will agree with some 
mineral or minerals found in this latter class, as olivine or pyrox- 
ene, most commonly the former ; but in no instance is it a min- 
eral not found in the stony meteorites. If these last, in their 
turn, be examined, differing vastly in their appearance from the 
metallic meteorites, they will with but two or three exceptions 
be found to contain a malleable metal identical in composition 
with the metal constituting the metallic meteorites. 

As to those mixed meteorites in which the metallic and stony 
portions seem to be equally distributed ; their two elements are 
but representatives of the two classes just described. Examined 
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in this way there will be no difficulty in tracing the same signa- 
ture on them all, endorsing the above as their true character, and 
almost serving to tell us whence they came. They may emphatic- 
ally be said to have been linked in their origin by a chain of iron. 

There is one mineral which there is every reason to believe 
constantly accompanies the metallic portions, and which may be 
regarded as a most peculiar mark of difference between meteor- 
ites and terrestrial bodies. Jt is the mineral Schreibersite (see 
first part of this memoir) to which the constant presence of phos- 
phorus in meteoric iron is due. ‘This mineral as already re- 
marked has no parallel on the face of the globe, whether we con- 
sider its specific or generic character, there being no such thing 
as phosphuret of iron and nickel or any other phosphuret found 
among minerals. These facts render the consideration of Schrei- 
bersite one of much interest, running as it probably does through 
all meteorites, and forming another point of separation between 
meteorites and terrestrial objects. 

Another striking similarity in the composition of meteorites is 
the limited action of oxygen on them. 4n the case of the purely 
metallic meteorites we trace an almost total absence of this ele- 
ment. In the stony meteorites, the oxygen is in combination with 
silicon, magnesium, &c., forming silica, magnesia, &c., that com- 
bine with small portions of other substances to form the predomin- 
ant earthy minerals of meteorites. When iron is found in com- 
bination with oxygen, it is found in its lowest state of oxydation 
as in the protoxyd of the olivine and chrome iron, and as mag- 
netic oxyd. 

Without going further into detail as regards the similarity of 
composition of meteorites, they will be seen fo have as strongly 
marked points of resemblance as minerals coming from the same 
mountain, I might almost say from the same mine, and it is not 
asking much to admit their having a common centre of origin and 
that whatever the body from which they originate, it must con- 
tain no uncombined oxygen and I might even add none in the 
form of water. 

What is this centre of origin? Physics does not point it out, 
and although the chemist cannot explore the elementary constitu- 
tion of any other great celestial bodies than the earth, he can ex- 
amine those smaller celestial masses which come to the earth and 
from his results stand on a firmer basis for theoretical conclusions. 


Origin of Meteoric Stones.—In taking up the theoretica! con- 
siderations of the origin of meteoric stones, it is of the utmost 
consequence, to reflect well before we confound shooting stars 
and meteoric stones as all belonging to the same class of bodies ; 
a view entertained by many distinguished observers. It is doubt- 
less owing to the fact of their having been confounded that but 
little advance has been made in settling upon the origin of these 
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bodies; in fact, owing to this manner of viewing the subject, 
observers such as Arago, Bissel, Olbers and others have turned 
away from the original conception of the origin of meteoric 
stones to views of a diflerent character based on observations of 
the shooting stars. 

It may be a broad assumption to start with, that there is not a 
single evidence of the identity of shooting stars (as exemplified 
by the periodical meteors of August and November) and these 
meteors which give rise to meteoric stones, and this conclusion 
is one arrived at by as full an examination of the subject as | am 
capable of making.* Soime of the prominent reasons for such a 
conclusion will be mentioned. 

Were shooting stars arfd meteoric stones the same class of bod- 
jes, it is natural to suppose that the fall of the latter would be 
most abundant when the former are most numerous. In other 
words these periodic occurrences of shooting stars in August and 
November and more particularly those immense showers that 
have been sometimes seen, ought to have been attended with the 
falling of one or more meteoric stones; whereas there is nota 
single instance on record where these showers have been accom- 
panied with the falling of a meteoric stone. Again, in all in- 
stances where a meteoric body has been seen to fall and has been 
observed even from its very commencemeut, it has been alone and 
not accompanied by other meteors. Very little reflection will 
serve to convince any one that an objection to the identity of 
the two classes of bodies based upon the above fact is of great 
weight. 

Another strong objection to considering the bodies of the same 
nature, is based on the want of proof of their velocities being the 
same. It isa pretty well established fact that the average velo- 
city of shooting stars is 164 miles a second, a result arrived at by 
different observers, and doubtless a close approximation to the 
truth, as from the constant occurrence of shooting stars, thou- 
sands of observations may be made with comparative ease by 
different observers noting the same stars: not so with meteoric 
stones, these occurrences being rare, sudden and unexpected, 
and no two observers being ever prepared to note the data requi- 
site for calculating their velocities; besides I am prepared to prove 
that the two or three cases of supposed determination of veloci- 
ties of meteoric stones cannot be considered even gross approxi- 
mation to the truth: in fact the difficulties in the way are so 
great that we probably never shall arrive at a knowledge of their 


* Prof. D. Olmsted in a most interesting article on the subject of meteors, to be 
found in the 26th volume of the Am. Journal of Science, p. 132, insists upon the 
difference between shooting stars and meteorites, and the time and attention he has 
devoted to the phenomena of meteors give weight to his opinion.. 

Szconp Vol. XIX, No. 57.—May, 1855. 42 
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velocities.* Not even their effect on striking the earth, will furnish 
any data whereby to calculate their velocities before entering the 
atmosphere, for this medium must offer such enormons resistance 
to bodies penetrating at great velocities, that these velocities must 
be reduced to but a fraction of what they originally were, and it 
is a question whether a body entering our atmosphere at ten miles 
a second would penetrate the soil to a much greater depth than 
one entering it at five miles a second, for the increased velocity 
of the former would cause an increased resistance in the atmo- 
sphere and therefore have received proportionally a greater check 
before striking the earth. 

Another fact tending to prove a dissimilarity between shooting 
stars and meteoric stones, is that the velocity of no one of the 
shooting stars has been observed to be so low as to allow of their 
being considered satellites to the earth; their average velocity is 
1634 miles a second and it requires a reduction to less than six 
miles a second for them to assume a path around the earth. Now, 
assume what we may as to the original orbit of the meteoric 
stones, and as to their original velocity—let their orbit be around 
the sun and their velocity 16 miles a second—there is one thing 
we know, namely that these bodies do enter our atmosphere, and 
it is but right to assume, often pass through the atmosphere with- 
out falling to the earth, sometimes passing through the very up- 
permost portion of that medium, at other times lower. What 
becomes of their original assumed velocity after this passage ? 
As it can be so checked as to be drawn to the earth’s surface, and 
thus stopped altogether in its passage, their velocities may be 
changed to any velocity from 16 miles a second to zero, accord- 
ing to the amount of resistance it meets with ; and what is equally 
true in this connection, is, that when the velocity falls below six 
miles a second (or thereabouts) they can no longer escape from 
the attraction of the earth and resume their solar orbit, but must 
revolve as a satellite around the earth until ultimately brought 
to its surface by repeated disturbances. 

The deduction from the above fact, is as follows: that as the 
most correct observations have never given a velocity of less than 


* Under this head I will merely note what is considered one of the best established 
cases of the determination of velocity of a meteoric stone—namely that of the Weston 
meteorite the velocity of which Dr. Bowditch estimated to “ exceed three miles a sec- 
ond.” Mr. Herrick considers the velocity very much greater, and writes among other 
things what follows. “The length of its path from the observations made at Rutland, 
Vt., and at Weston was at least 107 miles. This space being divided by the duration 
of the flight as estimated by two observers, viz., 30 seconds, we have for the mete- 
or’s relative velocity about three and a half miles a second. ‘The observations made 
at Wenham, Mass., are probably less exact in this respect and need not be men 
tioned here. An experienced observer, however intelligent, wiil give the time ten 
or even twenty fold too large. One not unversed in science who saw the meteor is 
confident it could not have been in sight as long as ten seconds.” The above is given 
as a specimen of the uncertain data we are to proceed upon in estimating the ve- 
locity of meteoric stones, 
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nine miles a second to a shooting star, it is reasonable to suppose 
that none have ever entered our atmosphere, or what is perhaps still 
more reasonable, that the matter of which they are composed is 
as subile as that of Encke’s comet, and any contact with even 
the uppermost limit of the atmosphere, destroys their velocity 
and disperses the matter of which they are composed. Other 
grounds might be mentioned for supposing a difference between 
shooting stars and meteoric stones, and I have dwelt on it thus 
much because it is conceived of prime importance in pursuing 
the correct path that is to lead to the discovery (if it can be made) 
of their origin. It is also of no small value to the beautiful and 
probable theory of shooting stars that we should separate every 
thing from it that may tend to affect its plausibility. 

Various theories have been devised to account for their origin. 
One is that they are small planetary bodies revolving around the 
sun, and that at times they become entangled in our atmosphere 
lose their orbital velocity by the resistance of the atmosphere and 
are finally attracted to the earth. They are also supposed to 
have been ejected from the volcanoes of the moon: and lasily 
they are considered as formed from particles floating in the at- 
mosphere. The exact nature of this last theory, is understood by 
reading the views of Prof. C. U. Shepard, as expressed in an in- 
teresting report on meteorites published in 1848. ‘The author* 
says— The extra-terrestrial origin of meteoric stones and iron 
masses, seems likely to be more and more called in question with 
the advance of knowledge respecting such substances and as ad- 
ditions continue to be made to the connected sciences. Great 
electrical excitation is known to accompany volcanic eruptions, 
which may reasonably be supposed to occasion some chemical 
changes in the volcanic ashes ejected ; these being wafted by the 
ascensional force of the eruption into the regions of the magneto- 
polar influence, may there undergo a species of magnetic analy- 
sis. ‘The most highly magnetic elements, (iron, nickel, cobalt, 
chromium, &c.,) or compounds in which these predominate, 
would thereby be separated, and become suspended in the form 
of metallic dust, forming those columnar clouds so often illumin- 
ated in aurorai displays, and whose position conforms to the direc- 
tion of the dipping needle. While certain of the diamagnetic 
elements, (or combinations of them,) on the other hand, may un- 
der the control of the same force be collected iiito different masses, 
taking up a position at right angles to the former, (which Fara- 
day has shown to be the fact in respect to such bodies, ) and thus 
produce those more or less regular arches, transverse to the mag- 
netic meridian, that are often recognized in the phenomena of the 
aurora borealis. 


* T must in justice to Prof. Shepard say that since his paper was written he has 
informed me that he no longer entertains these views; and I would now omit the 
criticism of them did they not exist in his memoir uncontradicted and also were 
they not views still entertained by some. 
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“ Any great disturbance of the forces maintaining these clouds 
of meteor-dust, like that produced by a magnetic storm, might 
lead to the precipitation of portions of the matter thus suspended. 
If the disturbance was confined to the magnetic dust, iron masses 
would fall; if to the diamagnetic dust, a non-ferruginous stone ; 
if it should extend to both classes simultaneously, a blending of 
the two characters would ensue in the precipitate, and a rain of 
ordinary meteoric stones would take place. 

“'The occasional raining of meteorites might therefore on such 
a theory, be as much expected, as the ordinary deposition of mois- 
ture from the atmosphere. ‘The former would originate in a me- 
chanical elevation of volcanic ashes and in matter swept into the 
air by tornadoes, the latter from simple evaporation. In the one 
case. the matter is upheld by magneto-electric foree : in the other, 
by the law of diffusion which regulates the blending of vapors 
and gases, and by temperature. A precipitation of metallic and 
earthy matter would happen on any reduction of the magnetic 
tension ; one of rain, hail or snow, ona fall of temperature. The 
materials of both originate in our earth. In the one instance 
they are elevated but to a short distance from its surface, while in 
the other, they appear to penetrate beyond its farthest limits, and 
possibly to enter the inter-planetary space - in both cases, how- 
ever, they are destined, through the operation of invariable laws, 
to return to their original repository.” 

This theory, coming as it does from one who is justly en- 
titled to high consideration, from the fact of the special atten- 
tion he has given to the subject of meteorites. may mislead, 
and for that reason objections will be advanced which will doubt- 
less entirely set aside this notion of terrestrial origin, and to this 
end [ would consider two fundamental principles of it. First of 
all it must be proved that terrestrial voleanves contain all the va- 
rieties of matter found in the composition of meteoric bodies ; 
there is no doubt that many of the varieties are ejected from vol- 
canoes, as olivine, &c., but then the principal one, nickeliferous 
iron has never in a single instance been found in the lava or other 
matter coming from volcanoes although frequently sought for. 

sut the physical obstacles are a still more insuperable difficulty 
in the way of adopting this theory. In the first place it is con- 
sidered a physical impossibility for tornadoes or other currents of 
air to waft matter, however impalpable, “beyond the farthest lim- 
its of the earth aud possibly into interplanetary space.” Again 
if magnetic and diamagnetic forces cause the particles to coalesce 
and form solid masses, by the cessation of those forces the bodies 
would crumble into powder. Another strong physical objection 
to the theory is, that as the consolidation of these masses is ex- 
pected to take place in “ magneto-polar regions” their fall should 
only be in those portions of the earth, for like rain and hail (to 
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which the consolidation of these bodies are assimilated in this 
theory) they should fall perpendicularly or nearly so, from their 
points of condensation. And lastly (under the head of physical 
objections) how can bodies so formed be precipitated in such very 
oblique directions as many are known to have, and that too from 
East to West and not from the North. 

We pass on to a concise statement of some of the chemical ob- 
jections to this theory of atmospheric origin, and if possible, 
they are more insuperable than the last mentioned. Contemplate 
for a moment the first meteorite described in this paper ;—here 
is a mass of iron of about sixty pounds of a most solid structure, 
highly crystalline, composed of nickel and iron chemically united, 
containing in its centre a crystalline phosphuret of iron and nickel, 
and on its exterior. surface a compound of sulphur and iron also 
in atomic proportions, and then see if the mind can be satisfied 
in supposing that the dust wafted from the crater of a volcano 
into the higher regions of the atmosphere, could im a few mo- 
ments of time be brought together by any known forces so as to 
create the body in question. However finely divided this vol- 
canic dust might be, it can never be subdivided into atoms, a 
state of things that must exist to form bodies in atomic propor- 
tions, where no agency is present to dissolve or fuse the particles 
concerned. One other objection and I am done with this theory. 

The particles of iron and nickel supposed to be ejected from 
the volcano, must pass from the heated mouth of a crater ascend 
through the oxygen of the atmosphere without undergoing the 
slightest oxydation, for if there be any one thing which marks 
the meteorites more strongly than any other it is the freedom of 
the masses of iron from oxydation except on the surface. Buta 
still more remarkable abstinence from oxydation would be the 
ascent of the particles of phosphorus to form the Schreibersite 
traceable in so many meteorites. 

Having noticed the prominent objections to this theory I pass 
on to consider in as few words as possible the other two theories. 

A very commonly adopted theory of the origin of meteoric 
bodies, is that they are smail planetary bodies revolving around 
the sun, one portion of their orbit approaching or crossing that of 
the earth, and from the various disturbing causes to which these 
small bodies must necessarily be subjected, their orbits are con- 
stantly undergoing more or less variation, until intersected by our 
atmosphere when they meet with the most serious derangement 
and fail to the earth’s surface in whole or in part; this may not 
occur in their first passage throngh the atmosphere, but repeated 
obstructions in this medium at different times must ultimately 
bring about the result. In this theory their origin is supposed to be 
the same as that of other planetary bodies, and they are regarded as 
always having had an individual cosmical existence. Now, how- 
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ever reasonable the admission of this orbital motion immediately 
before and for some time previous to their contact with the earth, 
the assumption of their original cosmical origin would appear to 
have no support in the many characteristics of meteoric bodies as 
enumerated some pages back. ‘The form alone of these bodies is 
any thing but what ought to be expected from a gradual condensa- 
tion and consolidation; all the chemical and mineralogical charac- 
ters are opposed to this supposition. If the advocates of this theory 
do not insist on the last feature of it, then the theory amounts to 
but little else than a statement that meteoric stones fall to us from 
space while having an orbital motion. In order to entitle this 
planetary theory to any weight it must be shown, how, bodies 
formed and constructed as these are, could be other than frag- 
ments of some very much larger mass. 

As to the existence of meteoric stones in space, travelling in a 
special orbit prior to their fall, there can be but little doubt when 
we consider their direction and velocity; their composition proving 
them to be of extra-terrestrial origin. This, however, only con- 
ducts in part to their origin, and those who will examine them 
chemically will feel convinced that the earth is not the first great 
mass that meteoric stones have been in contact with, and this 
conviction is strengthened when we reflect on the strong marks of 
community of origin so fully dwelt upon. 

It is then in consideration of what was the connection of these 
bodies prior to their having an independent motion of their own 
that this memoir will be concluded. 

Lunar Origin of Meteoric Stones.—It only remains to bring 
forward the facts already developed, to prove the plausibility of 
this origin of meteorites. 

It is a theory that was proposed as early as 1660 by an Italian 
philosopher, T'erzago, and advanced by Olbers in 1795, without 
any knowledge of its having been before proposed ; it was sustained 
by Laplace with all his mathematical skill from the time of its 
adoption to his death ; it was also advocated on chemical grounds 
by Berzelius, whom I have no reason to believe ever changed his 
views in this matter, and to these we have to add the following 
distinguished mathematicians and philosophers: Biot, Brandes, 
Poisson, Quetelet, Arago and Benzenberg who have at one time 
or another advocated the Lunar origin of meteorites. 

Some of the above astronomers abandoned the theory, among 
them Olbers and Arago, but they did not do so, from any sup- 
posed defect in it, but from adopting the assumption that shooting 
stars and meteorites were the same; and on studying the former 
and applying the phenomena attendant upon them to meteor- 
ites, the supposed lunar origin was no longer possible. 

On referring to the able researches of Sears C. Walker on the 
periodical meteors of August and November (Trans. Am. Phil. 
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Soc., Jan., 1841), that astronomer makes the following remarks 
about Olbers’s change of views. “In 1836, Olbers, the original 
proposer of the theory of 1795, being firmly convinced of the cor- 
rectness of Brandes’s estimate of the relative velocity of meteors, 
renounces his selenic theory, and adopts the cosmical theory as 
the only one which is adequate to explain the established facts be- 
fore the public.” 

For reasons already stated, it appears wrong to assume the 
identity of meteorites and shooting stars, so that whatever difli- 
culty the phenomena of shooting stars may have interposed in 
conceiving this or that to have been the origin of meteoric stones, 
it now no longer exists, and we are fully authorized in forming 
our conclusions concerning them to the utter disregard of the 
phenomena of shooting stars. Had Olbers viewed the matter in 
this light, he would doubtless have retained his original convic- 
tions, to which no material objection appears to have occurred to 
him for forty years. 

It is not my object to enter upon all the points of plansibility 
of this assumed origin, or to meet all the objections which have 
been urged to it; for most of them have already been ably treated 
of. The object now, is simply to urge such points as have been 
developed in this memoir, that appear to give strength to the 
lunar theory; they may be summed up under the following 
heads : 

Ist. That all meteoric masses have a community of origin. 

2nd. At one period they formed parts of some large body. 

3d. They have all been subject to a more or less prolonged 
igneous action corresponding to that of terrestrial volcanoes. 

Ath. That their source must be deficient in oxygen. 

5th. That their average specific gravity is about that of the 
moon. 

From what has been said under the head of common charac- 
ters of meteorites, it would appear far more singular that these 
bodies should have been formed separately from each other than 
that they should have at one time or another constituted parts of 
the same body; and from the character of their formation, that 
body should have been of great dimensions. Let us suppose all 
the known meteorites assembled in one mass, and regarded by 
the philosopher, mindful of our knowledge of chemical and phys- 
ical laws. Would it be considered more rational to view them 
as the great representatives of some one body that had been bro- 
ken into fragments, or as small specks of some vast body in space 
that at one period or another has cast them forth? The latter it 
seems to me is the only opinion that can be entertained in re- 
viewing the facts of the case. 

As regards the igneous character of the minerals composing 
meteorites, nothing remains to be added to what has already 
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been said; in fact no mineralogist can dispute the great resem- 
blance of these minerals to those of terrestrial volcanoes, they 
having only sufficient difference in association, to establish that 
although igneous they are extra-terrestrial. ‘The source must 
also be deficient in oxygen either in a gaseous condition or com- 
bined as in water: the reasons for so thinking have been clearly 
stated as dependent upon the existence of metallic iron in mete- 
orites; a metal so oxydizable, that in its terrestrial associations 
it is almost always found combined with oxygen and never in its 
metallic state. 

What then is that body which is to claim common parentage 
of these celestial messengers that visit us from time to time? 
Are we to look at them as fragments of some shattered planet 
whose great representatives are the thirty-three asteroids between 
Mars and Jupiter and that they are “ minute outriders of the as- 
teroids” (to use the language of R. P. Greg, Jr., in a late commu- 
nication to the British Association), which have been ultimately 
drawn from their path by the attraction of the earth? For more 
reasons than one this view is not tenable ; many of our most dis- 
tinguished astronomers do not regard the asteroids as fragments 
of a shattered planet, and it is hard to believe if they were, and 
the meteorites the smaller fragments, that these latter should 
resemble each other so closely in their composition; a circum- 
stance that would not be realized if our earth was shattered into 
a million of masses large and small. 

If then we leave the asteroids and look to the other planets we 
find nothing in their constitution, or the circumstances attending 
them, to lead to any rational supposition as to their being the or- 
ginal habitation of the class of bodies in question. This leaves 
us then but the moon to look to as the parent of meteorites, and 
the more I contemplate that body, the stronger does the convic- 
tion grow, that to it all these bodies originally belonged. 

It cannot be doubted from what we know of the moon that it 
is in all likelihood constituted of such matter as compose meteoric 
stones ; and that its appearances indicate volcanic action, which 
when compared with the combined volcanic action on the face of 
the globe, is like contrasting A2tna with an ordinary forge, so 
great is the difference. The results of volcanic throws and out- 
bursts of lava are seen, for which we seek in vain any thing but 
a faint picture on the surface of our earth. Again in the support 
of the present view it is clearly established that there is neither 
atmosphere nor water on the surface of that body, and conse- 
quently no oxygen in those conditions which would preclude the 
existence of metallic iron. 

Another ground in support of this view is based on the specific 
gravity of meteorites, a circumstance that has not been insisted 
on, and although of itself possessing no great value, yet in con- 
junction with the other facts it has some weight. 
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In viewing the cosmical bodies of our system with relation to 
their densities, they are divided into two great classes—planetary 
and cometary bodies (these last embracing comets proper and 
shooting stars), the former being of dense, and the latter of very 
attenuated matter ; and so far as our knowledge extends, there is 
no reason to believe that the density of any comet approaches that 
of any of the planets: this fact gives some grounds for connect- 
ing meteorites with the planets. Among the planets there is 
also a difference, and a very marked one, in their respective den- 
sities; Saturn having a density of 0:77 to 0°75, water being 1:0; 
Jupiter 2-00-2°25; Mars 3-5—4:1; Venus 4°8—5:4; Mercury be- 
tween 7 and 36; Uranus 0-8-2-9 ; that of the Earth being 5-67.* 
If then from specific gravity we are to connect meteorites to 
the planets, as their mean density is usually considered about 
30, they must come within the planetary range of Mars, Earth 
and Venus. In the cases of the first and last we can trace no 
connection, from our ignorance of their nature and of the causes 
that could have detached them. 

This reduces us then to our own planet consisting of two parts, 
the planet proper with a density of 5°76, and the moon witha 
density of about 3°62.t On viewing this, we are at once struck 
with the relation that these bear to the density of meteorites, a 
relation that even the planets do not bear to each other. 

As before remarked, I lay no great weight on this view of the 
density, but call attention to it as agreeing with conclusions ar- 
rived at on other grounds. 

The chemical composition is also another strong ground in fa- 
vor of their lunar origin. This has been so ably insisted on by 
Berzelius and others that it would be superfluous to attempt to 
argue the matter any further here; but I will simply make a 
comment on the disregard that astronomers usually have for this 
argument. Inthe memoir on the periodic meteors by Sears C. 
Walker, already quoted from, it is stated, “‘ The chemical objec- 
tion is not very weighty, for we may as well suppose a uniform- 
ity of constituents in cosmical as in lunar substances.” From 
this conclusion it is reasonable to dissent, for as yet we are ac- 
quainted with the materials of but two bodies, those of the earth 
and those of meteorites, and their very dissimilarity of consti- 


* For these estimates of the densities of the Planets, the author is indebted to 
Prof. Peirce. 

+ Although the average specific gravity of the metallic and stony meteor- 
ites is greater, yet the latter exceeding the former in quantity, the number 3°0 is 
doubtless as nearly correct as can be ascertained, 

t Although the densities of the earth and moon differ, these two bodies may con- 
sist of similar materials, for the numbers given represent the density of bodies 
as wholes; the solid crust of the earth for a mile in depth cannot average a den- 
sity of 3°0. 
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tution is the strongest argument of their belonging to different 
spheres. In further r refutation of this idea it may be asked, Is it 
to be expected that a mass of matter a tached from Jupiter (a 
planet but little heavier than water) or from Saturn (one nearly 
as light as cork) or from Encke’s comet (thinner than air), would 
at all accord with each other or with those of the earth. It is 
far more rational to suppose that every cosmical body, without 
necessarily possessing elements different from each other, yet are 
so constituted that they may be known by their fragments. With 
this view of the matter, our spe cimens of meteorites are but 
multiplied samples of the same body, and that body, with the 
light we now have, appears to have been the moon. 

This theory is not usually opposed on the ground that the 
moon is not able to supply such bodies as the meteoric iron and 
stone; it is more commonly objected to from the difficulty 
that there appears to be in the way of this body’s projecting 
masses of matter beyond the central point of attraction between 
the earth and moon. Suflice it to say, that Laplace, with all his 
mathematical acumen, saw no difficulty in the way of this taking 
place, although we know, that he gave special attention to it at 
three different times during a period of thirty years, and died 
without discovering any physical difficulty in the way. Also for 
a period of forty years, Olbers was of the same opinion, and 
changed his views as already stated for reasons of a different 
character: and to these two we add Hutton, Biot, Poisson and 
others whose names have been already mentioned. 

Laplace’s view of the matter was connected with present vol- 
canic action in the moon, but there is every reason to believe 
that all such action has long since ceased in the moon. This, 
however, does not invalidate this theory in the least, for the force 
of projection and modified attraction to which the detached 
masses were subjected, only gave them new and independent or- 
bits around the earth, that may endure for a great len; oth of time 
before coming in contact with the earth. 

The various astronomers cited concur in the opinion, that a 
body projected from the moon with a velocity of about eight 
thousand feet per second would go beyond the mutual point of 
attraction between the earth and moon, and already having an 
orbital velocity may become a satellite of the earth with a modi- 
fied orbit. 

The important question then for consideration is, the force re- 
quisite to produce this velocity. The force exercised in terres- 
trial volcanoes varies. According to Dr. Peters, who made observa- 
tions on tna, the velocity of some of the stones was 1250 feet 
a second, and observations made on the peak of Teneriffe gave 
3000 feet a second. Assuming, however, the forme velocity to 
be the maximum of terrestrial volcanic effects, the velocity with 
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which the bodies started (stones with a specific gravity of about 
3°00) must have exceeded 2000 feet a second to permit of an ab- 
sorbed velocity of 1250 feet through the denser portions of our 
atmosphere. Now suppose the force of the extinct volcanoes of 
the moon to have equalled that of Actna, the force would have 
been more than sufficient to have projected masses of matter at a 
velocity exceeding 8000 feet a second; for, the resistance to be 
overcome by the projectile force, is the attractive force of the 
moon, which is from 5 to 6 times less than that of the earth, so 
that the same projectile force in the two bodies would produce 
vastly greater velocities on the moon than on the earth, discard- 
ing of course atmospheric resistance of which there is none in 
the moon.* 

But doubtless, were the truth of the matter known, the pro- 
jectile force of lunar voleanoes far exceeded that of any terres- 
trial volcanoes extinct or recent, and this we infer from the enor- 
mous craters of elevation to be seen upon its surface, and their 
great elevation above the general surface of the moon, with their 
borders thousands of feet above their centre; all of which, point 
to the immense internal force required to elevate the melted lava 
that must have at one time poured from their sides. I know that 
Prof. Dana in a learned paper on the subject of lunar volcanoes 
(Am. J. Sci., [2], ti, 375, argues that the great breadth of the cra- 
ters is no evidence of great projectile force, the pits being regarded 
as boiling craters where force for lofty projection could not aceu- 
mulate. Although his hypothesis is ingeniously sustained, still, 
until stronger proof is urged, we are justified I think in asuming 
the contrary to be true, for we must not measure the convulsive 
throes of nature at all periods by what our limited experience 
has enabled us to witness. 

As regards the existence of volcanic action in the moon with- 
out air or water, I have nothing at present to do, particularly as 
those who have studied voleanic action concede that neither of 
these agents is absolutely required to produce it; moreover, the 
surface of the moon is the strongest evidence we have in favor 
of its occurring under those circumstances 

But it may be very reasonably asked, Why consider the moon 
the source of these fragmentary masses called meteorites? May 
not smaller bodies, either planets or satellites, as they pass by the 
earth and through our atmosphere, have portions detached by the 
mechanical and chemical action to which they are subjected ? 
To this, I will assent, as soon as the existence of that body or 
those bodies is proved. Are we to suppose that each meteor- 
ite falling to the earth is thrown off from a different sphere 

* It would require at the moon the same force to produce an initial velocity of 


8000 feet a second as at the earth; and the difference of rate at the end of the first 
second would be slight (discarding from consideration the atmosphere).—Ebs. 
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which becomes entangled in the atmosphere? If so, how great 
the wonder that the earth has never intercepted one of those 
spheres, and that all should have struck the stratum of air sur- 
rounding our globe (some fifty miles in height) and escaped the 
body of the globe 8000 miles in diameter. It is said that the 
earth has never intercepted one of these spheres ; for if we collect 
together all the known meteorites, in and out of cabinets, they 
would hardly cover the surface of a good sized room, and no one 
of them could be looked upon as the maternal mass upon which 
we might suppose the others to have been grafted ; and this would 
appear equally true, if we consider the known. meteorites as 
representing not more than a hundredth part of those which 
have fallen. 

If it be conceived that the same body has given rise to them, 
and is still wending its path through space, only seeming by its 
repeated shocks with our atmosphere to acquire new vigor for a 
new encounter with that medium, the wonder will be greater, 
that it has not long since encountered the solid part of the globe ; 
but still more strange, that its velocity has not been long since 
destroyed by the resistance of the atmosphere, through which, it 
must have made repeated crossings of over 1000 miles in extent. 

But it may be said that facts are stronger than arguments, and 
that bodies of great dimensions (even over one mile in diameter) 
have been seen traversing the atmosphere, and have also been 
seen to project fragments and pass on. Now of the few instances 
of the supposed large bodies, [ will only analyze the value of the 
data upon which the Wilton and Weston meteorites were cal- 
culated ; and they are selected, because the details connected with 
them are more accessible. ‘The calculations concerning the latter 
were made by Dr. Bowditch ; but his able calculations were based 
on deceptive data,—and this is stated without hesitation knowing 
the difficulty admitted by all of making correct observation as to 
size of luminous bodies passing rapidly through the atmosphere. 
Experiments, that would be considered supertiuous, have been in- 
stituted to prove the perfect fallacy of making any but a most 
erroneous estimate of the size of luminous bodies, by their appa- 
rent size, even when their distance from the observer and the true 
size of the object are known ; how much more fallacious then, 
any estimate of size made, where the observer does not know the 
true size of the body, and not even his distance very accurately. 

In my experiments, three solid bodies in a state of vigorous 
incandescence were used ; Ist, charcoal points transmitting electri- 
city ; 2nd, lime heated by the oxy-hydrogen blowpipe ; 3d, steel 
in a state of incandescence in a stream of oxygen gas. ‘They 
were observed on a clear night at different distances, and the body 
of light (without the bordering rays) compared with the disk of 
the moon, then nearly full, and 45° above the horizon. With- 
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out going into details of the experiment the results will be tabu- 
lated, 


Actual diam. Apparent Apparent diam, Apparent diam, 
as seen at 10 in. diam, at 200 yda, at + mile. at } mile. 


Carbon points, ne of an inch, By the diam. moon’s disk, $ diam. do.do. —3 1 diam. do.do 


Lime light, “ Q & 2 “ 


Incandes. steel, * 
If then the apparent diameter of a luminous meteor at a given 
distance is to be accepted as a guide for calculating the real size 
of these bodies the 
Charcoal* points would be 80 feet in diam. instead of +; of an inch. 


50 “ 4 “ 


Lime Ay 


The steel globule “ “ 25 “ to 

It is not in place to enter into any explanation of these decep- 
tive appearances, for they are well known facts, and were tried 
in the present form only to give precision to the criticism on the 
supposed size of these bodies. Comments on them are also un- 
necessary, as they speak for themselves. But to return to the 
two meteorites under review. 

That of Wilton was estimated by Mr. Edward C. Herrick, (Am. 
Journ. of Science, vol. xxxvii, p. 130) to be about 150 feet in 
diameter. It appeared to increase gradually in size until just before 
the explosion, when it was at its largest apparent magnitude of 
tth the moon’s disk—exploded 25° to 30° above the horizon with 
a heavy report, that was heard about 30 seconds after the explo- 
sion was seen. One or more of the obervers saw luminous frag- 
ments descend toward the ground. When it exploded, it was three 
or four miles above the surface of the earth ; immediately after 
the explosion, it was no longer visible. The large size of the 
body is made out of the fact of its appearing one-fourth the ap- 
parent disk of the moon at about six milesdistant. After the ex- 
periments just recorded, and easy of repetition, the uncertainty 
of such a conclusion must be evident ; and it is insisted on as a 
fact easy of demonstration, that a body in a state of incandes- 
cence, (as the ferruginous portions of a stony meteorite,) might 
exhibit the apparent diameter of the Wilton meteorite at six miles 
distance, and not be more than a few inches or a foot or two in 
diameter according to the intensity of the incandescence.t 

Besides, if that body was so large, where did it go to after 
throwing off the supposed small fragments? ‘The fragments were 


* Estimate made according to a table given by Prof. Olmsted (Am. Journal of 
Science, vol. xxvi, p. 155) for estimating the diameter of meteors on comparison with 
the moon, 

+ It ought however to be stated, that in the paper above referred to, Mr. Herrick 
expressly mentioned this and other sources of fallacy, endeavored as far as practica- 
ble to guard against them, and gave his final careful result as necessarily open to 


some uncertainty.—Eps. 
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seen to fall, but the great ignited mass suddenly disappeared, at 
30° above the horizon, four miles from the earth, when it could 
not have had less than six or seven hundred miles of atmosphere 
to traverse, before it reached the limit of that medium; it has 
already acquired a state of ignition in its passage through the air 
prior to the explosion, and should have retained its luminous ap- 
pearence consequent thereupon, at least while remaining in the 
atmosphere: but as this was not the case, and a sudden disappear- 
ance of the entire body took place in the very lowest portions of 
the atmosphere, and descending luminous fragmetits were seen, 
the natural conclusion appears to be, that the whole meteorite 
was contained in the fragments that fell. 

As to the Weston meteorite, it is stated that its direction was 
nearly parallel to the surface of the earth at an elevation of about 
18 miles; was one mile farther when it exploded ; the length of 
its path from the time it was seen until it exploded was at least 
107 miles; duration of flight estimated at about 30 seconds, and 
its relative velocity three and a half miles a second ; it exploded ; 
three heavy reports were heard; the meteorite disappeared at 
the time of the explosion. 

As to the value of the data upon which its size was estimated, 
the same objection is urged as in the case of the Wilton meteor- 
ite; and it is hazarding nothing to state that the apparent size 
may have been due to an incandescent body a foot or two in di- 
ameter. Also, with reference to its disappearance, there is the 
same inexplicable mystery. It is supposed from its enormous 
size that but minute fragments of it fel! ; yet it disappeared at the 
time that this took place, which it is supposed occurred 19 miles 
above the earth, (an estimate doubtless too great when we consider 
the heavy reports). Accepting this elevation, what do we have ? 
A body one mile and a half in diameter in a state of incandescence, 
passing in a curve almost parallel to the earth, and while in the 
very densest stratum of air that it reaches with a vigorous reaction 
between the atmosphere and its surface, and a dense body of air 
in front of it, is totally eclipsed; while, if it had a direction only 
tangential to the earth, instead of nearly parallel, it would at the 
height of 19 miles have had upwards of 500 miles of air of vari- 
able density to traverse, which at the relative velocity of 34 
miles a second (that must have been constantly diminishing by 
the resistance) would have taken about 143 seconds. It seems 
most probable that if this body was such an enormous one, that 
it should have been seen for more than ten minutes after the ex- 
plosion, for the reasons above stated. The fact of its disappear- 
ance at the time of the explosion, is strong proof that the mass 
itself was broken to fragments, and that these fragments fell to 
the earth ;—assuring us that the meteorite was not the huge body 
represented, but simply one of those irregular stony fragments 
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which, by explosion from heat and great friction against the at- 
mosphere, become shattered. I say irregular, because we have 
strong evidence of this irregularity in its motion, which was 
“ scolloping,” a motion frequently observed in meteorites, and 
doubtless due to the resistance of the atmosphere upon the irreg- 
ular mass, for a spherical body passing through a resisting medi- 
um at great velocity would not show this. In fact, if almost any 
of the specimens of meteorites in our cabinets were discharged 
from a cannon, even in their limited flight the scolloping motion 
would be seen. 

This then will conclude what I have to say in contradiction to 
the supposition of large solid cosmical bodies passing through 
the atmosphere, and dropping small portions of their mass. The 
contradiction is seen to be based ; first, upon the fact that no me- 
teorite is known of any very great size, none larger than the 
granite balls to be found at the Dardanelles along side of the 
pieces of ordnance from which they are discharged ; secondly, on 
the fallacy of estimating the actual size of these bodies from 
their apparent size; and lastly from its being opposed to all the 
laws of chance that these bodies should have been passing 
through an atmosphere for ages and none have yet encountered 
the body of the earth. 

To sum up the theory of the lunar origin of meteorites, it 
may be stated— That the moon is the only large body in space 
of which we have any knowledge, possessing the requisite con- 
ditions demanded by the physical and chemical properties of me- 
teorites ; and that they have been thrown off from that body by 
volcanic action, (doubtless long since exrtinct,) and, encountering 
no gaseous medium of resistance, reached such a distance as that 
the moon exercised no longer a preponderating attraction—the 
detached fragment, possessing an orliial motion and an orbital 
velocity, which it had in common with all parts of the moon, but 
now more or less modified by the projectile force and new condi- 
tion of attraction in which it was placed with reference to the earth, 
acquired an independent orbit more or less elliptical. This orbit, 
necessarily subject to great disturbing influences may sooner or 
later cross our atmosphere and be intercepted by the body of the 
Zlobe. 

In concluding this lengthy examination, I must say that a dis- 
cussion of the phenomena accompanying the falling of meteor- 
ites has been avoided, as well as many points connected with 
their history. This has been done from its having no immedi- 
ate connection with the object of this memoir, which is intended 
simply to present to the Association some new views, and many 
old views in a new light, so as to awaken attention to the study 
of this most interesting class of bodies. 
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Art. XXXIV.—On the Variable Star Algol, or 8 Persei; by 


F'n. ARGELANDER.* 


Aucou, or § Persei, is unquestionably one of the most remark- 
able of all the variable stars, on account of the shortness of its 
period, in general, and especially the short time during which 
it continues at its minimum,—on account of the comparative pre- 
cision with which this minimum may be determined,—and the 
regularity with which the star goes through its period. This 
regularity is so great that Wurm, even in the year 1819, that is 
to say, thirty-six years after Goodricke had discovered the peri- 
odicity of the variation of light in Algol, was able to represent 
all the observations by a uniform period, and did not venture to 
decide whether this period had become longer or shorter.t Nev- 
ertheless, the values of the duration of a period computed by him- 
self at various epochs, indicate the former of these alternatives. 
From the earlier observations, comprising a series of 16 months, 
he found the period to be 24 20 48™ 59s; after sixteen years 
of additional observations, he diminished the time by 0-3; and 
redetermined it after 36 years as 2¢ 20 48m 58:5. The dimi- 
nution of the time indicated by these computations has been put 
beyond all doubt by modern observations, which have also shown 
that the amount of this diminution is not proportional to the time, 
but is continually growing larger and larger. A collation of the 
duration of the period, as obtained by combining the nearly con- 
temporaneous observations and discussing these series according 
to the method of least squares, will show this very distinctly. 
If we assume as the principal epoch, that of the minimum which 
occured 1800, January 2, morning, Paris civil time, the first col- 
umn of the following table of periods gives the number comple- 
ted since this principal epoch ; the second, the time; the third, 
the duration of the period which holds for this time, accompanied 
by the probable uncertainty of this latter determination. 


Periods of Algol. 


No. of minimum. Date Length of per 
d. h in Ss, 
—1987 1784, May 27 2 20 48 59°42 + 032 
— 1405 1788, Dee. 21 58°74 + 0-09 
— 825 1793, July 11 58°39 +018 
+ 751 1805, Nov. 25 58°45 rod 
+2328 1818, Apr. 13 819 tr 010 
+3885 1830, July 3 57°97 t 0-05 
+5441 1842, Sept. 20 5518 +035 
+6183 1848, July 18 53°37 + 0-08 


A glance at this table shows immediate!y that the several obser- 
vations can be represented neither by a uniform nor by a uniformly 


* — from the Astronomical Journal, No. 80, January 1855. 
+ Bode’s Astronomisghes Jahrbuch for 1822, p. 120. 
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diminishing length of period. ‘They might, however, be repre- 
sented by having regard to the third and fourth power of the time ; 
or, still better, by introducing a correction to a uniform period, 
which should progress according to sines and cosines in such a 
way that the p** minimum after the epoch Z would be given by 
the formula, 
E + ap +b6sin (np + B)+csin(2np+C)+..... 

But the endeavor to develop the constants, even taking account 
of the first term only in the series of sines, proves fruitless, owing 
to the insufficiency of the data; of which, indeed, we have a 
tolerable number for the last century, but which since then are 
so scarce, that for the first forty years of the present century I 
am only aware of 19 observed minima. In the last few years 
certainly the attention of astronomers has been again more di- 
rected to this remarkable phenomenon ; but if we are soon to ar- 
rive at an accurate knowledge of the phenomenon itself, and of 
the rules according to which the period varies, the number of ob- 
servers must be very considerably increased. Out of the 127 or 128 
minima which occur in a year, there are scarcely 40 for which 
the requisite da. kness, and a sufficient altitude of the star above 
the horizon, permit a trustworthy observation. ‘Then deducting, 
not only the many days which are overcast, but those also on 
which flying clouds or mist disturb the observation, as well as 
those on which other pressing avocations prevent the astronomer 
from devoting his attention to the phenomenon, this number will 
be extraordinarily diminished. I have myself not yet succeeded 
in observing more than 8 minima in any one year, and then only 
in the year 1840, in which no more extended series of observa- 
tions demanded my time. Under these circumstances, I take the 
liberty of earnestly entreating American astronomers to give their 
attention to this interesting phenomenon. Certainly some sacri- 
fices are requisite for this, inasmuch as a complete observation 
demands not less than an hour and a half, during which the bril- 
liancy of this star must be compared with that of others every 
6" or 8™, For comparison-stars [ use 3 and ¢ Persei, and « and 3 
Trianguli. The star 9 Persei indeed is itself somewhat variable, 
but its period is longer, and it is especially favorable on account 
of its proximity to Algol, and because it is very nearly equal to 
this star when at its minimum. Ina comparison of Algol with 
o, the little variations from uniformity in the transparency of the 
air, which always exist to a greater or less degree, will exert the 
smallest possible influence. 

Concerning the manner in which the comparative brilliancy of 
stars is to be observed without the aid of instruments, I have 
spoken in detail in another place ;* and will here only briefly re- 


* Schumacher’s Jahrbuch fiir 1844, p. 191 et ff. 
Srconp Sertes, Vol. XIX, No. 57.—May, 1855, 44 
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peat what I have there said. When the weather is misty, when 
clouds are flying, in bright twilight or too close vicinity to the 
moon, such observations should not be undertaken. It is especially 
important to avoid the impression of any other light, and, when 
the moon is up, to place one’s self in such a position that the 
moon will be hid by some object. Before observing, the eye 
should be for some time accustomed to the darkness, in order 
that the pupil may be dilated as much as possible. Then look 
alternately at the two stars which are to be compared, and eu- 
deavor to receive the image on that part of the eye in which it is 
seen the brightest. On the other hand exercise the most zealous 
care not to look at both stars at once, for in such a case the two 
can never be seen at once in their full brightness. After the eye 
has thus been directed alternately to the one and to the other sev- 
eral times and a distinct judgment formed as to their relative bril- 
liancy, write this down in figures. I denote a decided diflerence 
in the brightness of two stars by the expression “a grade,’’—set 
down the differences of brightness as 2 grades when I can im- 
agine a third between them, and of a brilliancy decidedly differ- 
ent from either,—as 3, when the difference is so great that two 
others can be thus interpolated in imagination between them ; 
and soon. A greater difference than 4 grades I do not estimate, 
since this mode then becomes too unsafe; but do on the other 
hand, estimate half, and in some cases even quarter grades. In 
recording, the letter denoting the brighter star is first written 
down, then the number of grades, and last the letter of the fainter 
star. The precision which may be obtained in this way, after a 
little practice, is very considerable; the probable uncertainty 
amounts, for a single estimate, to about half a grade, and this is 
much diminished by comparing the star which is to be deter- 
mined with many others, especially when some of these are 
brighter and others fainter. 

As to the computation of the time of the minimum of Algol 
from the observations at hand, I do not content myself with put- 
ting for this the time of least brilliancy ; but use for this purpose 
all the observations made for half an hour before and after the 
minimum, by taking the mean of the times at which Algol man- 
ifested the same difference of brightness from the comparison- 
stars during its decrease and increase of brilliancy, and then the 
mean of all these means, as the final result. Treated in this 
way, the observations afford remarkable precision, so that the 
probable error of an observed minimum does not amount to so 
much as 6 minutes, and discordances of a quater of an hour from 
the mean are extremely rare. 

Since the number of observers has increased within a short 
time, a series of minima are available which have been inde- 
pendently determined by different observers, and, in part, at 


5-625. 


riods elapsed since 


errors of observation. 
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different places; thus affording a means of learning the real 
Since the autumn of last year I have 
collected 8 minima, which have been determined by several ob- 
servers, the number of the several observations amounting to 33, 
From these 33 observations the probable uncertainty in the de- 
termination of a minimum bya single observer is deduced as 


But during the same time there were, besides these, 9 
other minima obtained from a single observer. 
tions, 42 in all, I have, in order to be more independent of the 
length of the period, combined in two means, compared the sev- 
eral observations singly with these, and thus found the probable 
error of such an observation to be 5™-895. 
what larger than the preceding ; 
ably within the limits of uncertainty of both determinations, 
and consequently cannot warrant us in inferring that the period 
is subject to irregular variations, but merely that, if such exist, 
they can only be extremely small. 
irreguiarity, amounting to but little more than 1™, would bring 
the two numbers into perfect agreement. 

To make the agreement in the several results more clear, I will 
here give the 24 minima observed during this autumn and win- 
ter, after reducing them by assuming the period 24 20" 48™ 53s, 
to one principal epoch, namely, the minimum of Oct. 8. 
annexed table contains in the 


1800, Jan. 


2 


These observa- 


This error is some- 
still the difference lies consider- 


The assumption of such an 


first column the number 
;—the second, the time 


Minima of A gol. 


Obs 


rve 


r 


Equation of light. 


m. 8 


+0 


+2 


o”7 


59 


Oct. 8 


Reducer 
h. 


The 


of pe- 
as ob- 


tir 


ne. 


No. Observed Paris tin | 
6959 Aug. 20 11 28 27 A. 19 55 | 
11 30 27 Sd. 21 55 
6966 Sept. 9 1323 1 B. = 34 50 | 
13.25 3 K. 86 52 | 
6967 Sept.12 953 34 B. +3 20 16 51 | 
10 293 Sd. 25 40 
1015 9 A. 38 26 
10 16 54 oO. 10 11 
6973 Sept.29 14 53 52 B. 1-5 11 25 42 
6974 Oct 2 1143 45 K +§ 27 26 58 
1146 3 A. 29 16 
1146 4 B. 29 17 
11 58 12 N. 41 25 
12 044 QO. 43 57 
12 152 Sd. 45 5 
6981 Oct. 28 1818 28 Sd. + 655 20 58 | 
6983 Oct. 28 7 157 A +712 26 58 
7 739 K. 32 40 
711: 86 31 
7184 N. 4349 | 
6989 Nov.14 11 51 46 B. +-7 35 23 52 
6997 Dec. 7 101931 A. +7 9 20 0 
10 23 10 Sd. 23 39 | 
10 25 31 K. Oct.8 526 0 | 
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served, reduced to mean Paris time by applying the difference of 
longitude ;—the third indicates the observer; B. denoting Mr. 
Bruhns in Berlin; H., Prof. Heis in Minster; N., Dr. Nell in 
Manheim ; O., Dr. Oudemans in Leyden; Sd., K., and A., Dr. 
Schénfield, Dr. Kriiger and the author in Bonn. The fourth 
column contains the equation of light, and is that quantity which 
is to be added to the observed moment in order to correct it for 
the difference of time which, in the different distances of the 
stars from the earth, is required for the light to reach us. Finally, 
the fifth column gives the time, reduced to the principal epoch. 

To obtain from these numbers the most probable result, we 
should not take the mean directly, but if a@ denote the probable 
irregularity of the period, and 6 the probable error of observation, 
each one of the m observations of the same minimum will receive 
the value 1: (na*+06?). But since, as we have already seen, a? 
is at any rate very smal! in comparison with 62, and the number 
of observations yet too small to determine a with any degree of 
accuracy, the simple mean will still afford the most trustworthy 
result. This is, for the epoch 6976, Oct. 8, 5" 30™ 275-0 M. 'T. 
Paris. The period might, according to the table already given, 
be assumed for the next year as about 24 20> 48™ 515-5. But 
since the above result for Ep. 6976 compared with that which 18 
observations furnish for Ep. 6870, namely, 1853, Dec. 8, 78 7™ 245-6 
M. 'T’. Paris, gives the decidedly longer period 2¢ 48™ + 
1:04, I have, in computing the following table of minima for the 
year 1855, combined the period 2¢ 20% 48™ 52s with the epoch for 
1854, Oct. 8. According to this, the first minimum of the year 
occurs Jan. 2, 0" 38" 57s M. 'T’. Washington, and the subsequent 
ones which occur in the hours of darkness, are stated below, and 
already corrected for the equation of light, so that the time for 
observation is directly given. 


Minima of Algol visible in America, 1855.—-WAsSHINGTON MEAN TIME. 


h. m hom h. 10 ing m. m 
Jan. 7 18 12 Feb. 22 1519 July 1 16 3 Aug. 22 6 37)Oct. 15 1759 Nov. 30 15 O 
10 15 1 25 12 8 41252 \Sept. 2 17 49) I8 144% Dec. 3 1149 
13 1150 28 857 7 94! » 1438 21 11 36 6 838 
16 840 Mar. 17 13 54 24 143) 8 11 27 24 825 9 52 
19 529 20 10 43 27 112 ll 8 16|Nov. 7 16 29 20164 
30 16 46 23 732 3 8 9 25 1619 10 13 1s 23 133 
Feb. 2 1335 Apr. 12 9 16|Aug. 13 16 11 2313 7 i3 10 7 26 10 21] 
5 1024 May 19 15 52 16 12 59 /\Oct. l ) 56 16 656 39 73 
8 713 June 11 14 22 19 9 48] 4 645 27 1811 | 


Bonn, 1854, December 9. 


‘ 
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Arr. XXXV.—Supernumerary Tooth in Mastodon giganteus ; 
by Joun C. Warren, M.D. 


Te jaw which contains this remarkable tooth was found in 
the autumn of 1854 at Terre Coupie in Michigan, while digging 
a cellar, at the depth of six feet from the surface, in a sandy de- 
posit. Other portions of bone were discovered in the same place 
but not presenting anything remarkable. Fortunately it fell into 
the hands of an able geologist of Milwaukie, J. A. Lapham, Esq., 
who was competent to discover the peculiarity of the case. He 
wrote to me, gave some account of the bone, and being encour- 
aged by my reply sent a descripticn of it to the Boston Society 
of Natural History, which has been published, and afterwards 
procured the specimen for me. 

The measurements of this jaw are as follows: 


Length of right ramus on outer side, - - 26 in. 
" ** dental surface, - - - - 16 in. 
“s “ lower edge of jaw, - - - 2 wm. 
Distance from teeth to beak of symphysis, - 8 in. 
Circumference of thickest portion of right ramus over 
ridges of penultimate tooth, - - - - 26} in. 
Length of left symphysial portion,’ - - - 8 in. 


The number of the teeth is three. The first of these counting 
from before backwards has the form and magnitude of the fifth 
tooth in the lower jaw of the Mastodon giganteus. Its superior 
or coronal face is quadrangular, excavated on its middle portion 
from excessive use, its internal edge though much worn elevated 
compared to the external, which is more worn. The three ridges 
of the crown are nearly obliterated by wear, but we are able to 
discover the enamel which partially circumscribed each ridge. 
The whole of this surface has a beautiful smooth polished ap- 
pearance of a dark color excepting the enamel ridge just spoken 
of. The fangs are, in number, two supporting the anterior ridge 
and united in one common mass, and four supporting the poste- 
rior ridges also united in a common mass. ‘The extremities of 
the fangs are absorbed, so as to leave the tooth loose in its socket, 
and undoubtedly it would have been extruded had the animal 
lived sometime longer. ‘There is no appearance of cavity in the 
fangs or body of the tooth, and the whole aspect is that of a tooth 
of great age, a portion of the anterior ridge being fairly worn 
away. ‘The alveolar cavity is, however, separated into two parts 
by a ridge which divides it unequally, leaving one-third anterior 
for the anterior fangs, and two-thirds posterior for the posterior 
fangs. In the alveolus of the outer fang is found a portion of 
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bone, which seems to have been broken from the extremity of 
this fang. This tooth is slightly penetrated by oxyd of iron, 
increasing its weight. It measures from before backwards over 
the centre of the grinding surface four inches; transverse width 
anteriorly three inches, posteriorly three and a half inches; inner 
edge antero-posteriorly four and a half inches; outer edge an- 
tero-posteriorly three and a half inches. ‘The basal cingulum is 
more prominent on the outer than on the inner side, and measures 
in circumference thirteen inches. This tooth, it appears, is fully 
characterised as the fifth tooth in the lower jaw of M. giganteus. 

The tooth behind this is an ultimate molar of the right side of 
the lower jaw. It is not removable from its socket, like the tooth 
last described, though not entirely fixed. Its crown is well worn 
though not so much as in the preceding tooth; it is divided into 
four ridges, has of course three transverse fissures and eight cusps, 
two cusps on each ridge. The cusps are all worn, the anterior 
ones very much, the posterior slightly. ‘The longitudinal groove 
separates the cusps of the ridges from each other. There are no 
papille. The worn surface is oblong in the transverse direction, 
and not rounded like the Mastodon Andium, nor lozenge-shaped 
as in the M. longirostris. The ridge of enamel surrounding the 
cusps is an eighth of an inch in diameter, rather thicker than in 
these Mastodons usually; the cingulum is prominent on the outer 
edge, and flattened on the inner edge of the tooth; it measures 
eighteen inches in circumference. ‘The anterior extremity of the 
tooth is as usual broader than the posterior and is partially worn 
away. ‘The posterior extremity is composed by a talon with a 
single cusp partially fissured. This spur is about equal in size to 
that commonly found in this situation, but not so large as in 
many instances, there being-behind it another tooth which 
checked its development. 

The two teeth already described having all the characters of 
the fifth and sixth teeth of the Mastodon giganteus, the tooth 
behind the sixth is a seventh, and is the only instance of the kind 
I have ever seen or heard of. This tooth is situated behind the 
sixth, and nearly in a line with it, but projects outwards from one 
to two inches more than the other, while its inner face is sur- 
passed by that of the sixth tooth three quarters of an inch. The 
anterior face is in contact with the posterior face of the sixth 
tooth to a certain extent, though uot exactly ; there being a slight 
deviation as mentioned in the position of the seventh tooth, the 
two surfaces in question do not correspond. The posterior face 
of the seventh tooth is imbedded in the bone, so that it cannot 
be seen, nor described ; but the buried part of it seems to have the 
form of a talon. The external face of this tooth corresponds with 
the root of the coronoid process. Its superior face presents 
three ridges crossed by a longitudinal furrow, and separated from 


350 


Supernumerary Tooth in Mastodon giganteus. 351 


each other by two transverse furrows which are deep. The cusps 
in the exposed part are of course six in number, but although well 
developed, and above the tooth in front, they are very slightly 
worn. The principal wear is in the outer anterior cusp. This 
tooth, like the last described, is slightly movable in its socket: in 
magnitude, it is about the same as the sixth tooth, and is greater 
than the fifth. In construction, it resembles the sixth more than 
the fifth, having a fourth ridge and a well marked talon. Its cingu- 
Jum is accessible on the inner and anterior faces, but not on the 
outer and posterior, the last being in contact with the bone. The 
crown may be said to be well developed, and evidently has been 
in use; of course the tooth may be taken out of the category of 
teeth imbedded in the bone, as the sixth tooth is before it is fairly 
cut. In another jaw, in which the fifth tooth is fully developed, 
those in front have disappeared, and the sixth tooth is undevel- 
oped, but displayed by cutting away the bone so as to bring its 
four ridges into view. 

It is obvious from what has been stated, that this tooth is a 
repetition of the sixth, a superadded tooth, increasing the num- 
ber from six on a side to seven. It would have been fortunate, 
if the left side of this jaw had been preserved, but only a frag- 
ment of it remains, and this the symphysial part which does not 
contain any teeth, the four teeth occupying the situation in front 
having wholly disappeared in both sides of the jaw without 
leaving a trace of their sockets. 

The remainder of this jaw has nothing very remarkable about 
it. ‘The texture of the bone is moderately gound, and may en- 
dure for a succession of ages. The condyloid process has been 
broken off, and also the coronoid, but the cavity for the implan- 
tation of the temporal muscle is preserved, and the angle of the 
jaw is perfect. The symphysis is entire, of a wedge-like form 
rather than foliated, and presents no mark of the cavities for the 
T'etracaulodon sockets ; of course it is likely to have been the jaw 
of a female. The front part of the symphysis measures in a per- 
pendicular direction five and a half inches, and the back part 
seven inches; the latter is broader than usual, and gives more 
space for the lingual fossa. The orifices for the issue of the sub- 
maxillary and mental vessels are larger, the forefinger being read- 
ily admitted into the posterior opening. The canal on the left 
side is ene inch and three eighths in diameter ; on the left portion 
is a trace of an alveolus four inches long. 

After a careful examination of the appearance of this jaw in 
its integral state I thought it best to uncover the extraordinary 
tooth, and ascertain its situation and extent. This was done not 
without hesitation, as it might alter the relation of the parts and 
bring into doubt the existence of an additional tooth. On the 
inner face of the bone three incisions were made, two vertical 
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three inches long, and these were united inferiorly by a third ho- 
rizontal incision siz inches long. Then by cutting through the 
alveolar process, which passed across between the first and second 
fangs, the large internal plate was removed with some additional 
projections. When this bone was raised, we found a great molar 
tooth equal in size to the sixth tooth. The surface of the crown 
was in superficial extent full as large as that of the sixth; the an- 
terior part rather larger than that of the other. ‘This crown had 
four ridges, and a talon with a longitudinal furrow through the 
centre. ‘The ridges had each two cusps, which are unworn ex- 
cept the two anterior; the posterior ridges, not having been fully 
developed, were not covered with enamel: the talon was of good 
size and had two or three cusps. Each of the ridges was sup- 
ported as usual by a pair of fangs, the two anterior separate, the 
two posterior coalesced into one mass. The anterior fangs passed 
under the posterior fangs of the sixth tooth. The length of this 
tooth was seven inches; the width anteriorly four inches; the 
cingulum measured in circumference sizteen and one half inches ; 
from the point of the fang to the tip of the corresponding second 
internal cusp seven and one half inches. From the anterior face 
of the anterior cusp arises an additional projection or cusp. The 
bone was somewhat shattered in the operation of exposing the 
tooth, but not sufficiently to disturb that organ, which remains in 
its original situation, and has never been displaced. 

We naturally ask, whether this additional tooth is to be con- 
sidered a dusus natura, or an instance of the power of increased 
dental developmengin old age. On page 60 of the work on the 
Mastodon gigatteus, we have said, it is the opinion of some natu- 
ralists that the elephant may attain an age which might give 
him a seventh and even an eighth tooth. Mr. Corse, in his paper 
on this animal in the Philosophical Transactions of 1779, gives a 
plate representing a seventh tooth and a cavity behind it, which 
he thinks might have contained an eighth tooth; but Professor 
Owen remarks upon it, that if a tooth had existed, there would 
have been some remains of the calcified plates, and he does not 
express his belief in the existence of a seventh tooth. No in- 
stance of the kind has occurred in the Mastodon giganteus. The 
M. longirostris has been shown to possess in addition to the six 
teeth a small vertical premolar above the second and third milk 
molars in the upper jaw, which gives its even teeth; no such 
tooth has been discovered in the lower jaw as yet ; and none such 
in the upper or lower jaw of M. giganteus. 

No instance of a great supernumerary ultimate molar has been 
found in any species of Mastodon thus far with the present ex- 
ception. Anomalies of the teeth both as to number and form ate 
well known to exist. But the laws which govern the dentition of 
the Elephant and Mastodon are different from those which regulate 


Supplement to Dana’s Mineralogy. 353 


dentition in other animals. ‘These two pachyderms having im- 
mense teeth develop them, as we have elsewhere said, succes- 
sively from behind forwards, to prevent the jaws from being over- 
charged with the weight at any one time. On the whole, we are 
disposed to consider this as the result of that law, which, in con- 
sequence of the hardness of the substances used for food, gives 
these animals an unusual power of dental development, which 
may be displayed from circumstances not known to us. 


Arr. XXX VI.—Supplement to the Mineralogy of J. D. Dana, 
by the Author.—Number I. 


In continuing in this Journal the semi-annual reviews of min- 
eralogical researches, I propose to give them the form of Supple- 
ments to the last edition of my Mineralogy, believing that they 
will thus prove more convenient to many mineralogical readers 
of the Journal. The following abstracts cover the first six 
months since the publication of the work: they are given as 
briefly as is consistent with their object; and if deemed too 
concise, they may be taken as an index to the papers where the 
subjects are discussed at length. My own observations or criti- 
cisms are enclosed in brackets. 

The new facts which have been brought to light, suggest no 
essential modification of the general arrangement of the work. 
Some minor changes in the grouping of the species are proposed, 
such as the following:—Boltonite according to Dr. J. Lawrence 
Smith, should be united to Chrysolite: also, as the author shows 
beyond, from the observations of Haidinger, Partschin should 
probably be placed near Allanite and Epidote, if not united 
to one or the other; Mosandrite also should follow Epidote; 
Keilhauite, should follow Sphene, the probability of this relation, 
announced by the author, having now become a certainty on 
crystallographic as well as chemical grounds. 

Important contributions to American mineralogy have been 
recently made by Dr. J. Lawrence Smith, Dr. F’. A. Genth, and 
G. J. Brush. Observations on some American minerals have also 
been published by Dr. Kenngott of Vienna (including analyses by 
M. C. von Hauer,) whose “ Mineralogical Notices” are generally of 
great value. But owing apparently to false labels, poor specimens, 
or other circumstances, many of the results, although intended as 
corrections, serve only to multiply doubts, at least in Europe if 
not in this country. 


I have adopted an alphabetical arrangement, and distinguished 
species recently proposed as new, by putting the name in large 
capitals. 
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1. New Mineralogical Works. 


QUENSTED1 Tandbuch der Mineralogie, von Fr. Aug. Quenstedt, Prof. zu Tiibin 
gen. 2nd and concluding part. 1854. 

Kenxncort: 60 Arystallformennetze zum Anfertigen von Krystallmodellen, von 
Dr. Adolf Kenngott, Wien, 1854. Heft 2. A collection of figures to assist in making 
models of crystals—very convenient and excellent 


Scuerrer: J hismus. und seine Bedeutuna in der Chemie. Mineralogie und 
Geologie. von Dr. Theodor Scheerer, Prof. Kéngl. Siichsischen Bergakad. zu Freiberg, 
130 pp. 8vo. Braunschweig, 1854 The work presents a review of Dr. Scheerer’s 
latest results in Isom rphism and Paramorps 

Voterr: Entwickelungsgeschichte der Mineralien, by G. H. Otto Volger. Zu 
rich, 1854. 

2. Notices of Species.* 
Acutaranpite, Breit.—Achtarandite is a pseudomorph after Helvin ace rding to 


Breithaupt. Lieb. u. Kopp Jahersb., 1853, 856 


Actcuurre [p. 81].—A mineral, probably aciculite, occurs in North Carolina, at 
Gold Hill in Rowan Co., according to Dr. F. A. Genth, Am. J. Sci, [2], xix, 16. 
ALLANITE [p, °0¢).—Analvses of Allanite from Orange Co. N. Y., Eckhardt’s 
Furnace, Berks Co., Pa., and Bethlehem, Pa., by F. A.Genth, Am. J. Sci., [2], xix, 20 
Specific gravity of the Allanite of East Bradford, Pa. 3°53, and that of Beth 
lehem, Pa., 3°935, G. J. Brush. 
ArtopHane [p. 336].—Analysis of allophane from Polk Co., Tenn., by Dr. C. T 
Jackson, Am. J. Sci, [2], xix, 119. 


Ausronire [p. 451].— Analysis of alstonite, by C. v. Hauer (Jahrb. Geol. Reichs., 


1853. 832 
Cal 84°29 Si trace 100. = BaC+CaC 
aq? in), [ p. 882].—Analysis by Dr. J. L. Smith of a specimen 
f the Salt Lake, Utah, Rocky Mts., Amer. J. Sci., [2], xvii, 379. 


Analyses of anauxite from Bilin, Bohemia, by von Hauer 


1854, 83, and J. f£ pr. Ch., bxiil, 36) 


Si ‘Al Ca Meg H (ign.) 
62°20 93-89 trace 1:00 trace 12°40 99°49 
62°41 24°65 0°65 12°28 = 99°99 
Analysis 1 gives von Hauer the oxygen ratio for the Silica, alumina and water, 
8°'72:3:2°974 nearly) 3:1:1, which is the ratio of the Cimolite of Argentiera 
and Alexandrowski. Probably a result of the decomposition of augite. 


Annatustre. |p. 257].—Analyses of Andalusite from Brazil by Damour (Ann. des 


Mines [5], iv, 53): 


I 36°75 611 154 tr = 99°44 
I] 37°32 6 
Mean, 7°08 6 


whence the formula Al* Si?. Specific gravity 3°160 


74 0°81 — = 99°87 


Si Al Fe vin 
7 
145 1-47 —— = 9965 


Anticorite [p. 281].—Schweizer states (Pogg. Ann., xcii, 49! 
of Antigorite by him should be rejected as not accurate. 


that the analyse 


Apatite [p. 396].—A locality of apatite in trappean rocks occurs on the Achi- 
gan River, 2 miles below St. Roch, Canada, (T. S. Hunt, in Logan’s Rep. Geol. Can., 
1852-3, 172). The rock consists of glassy feldspar and black hornbl nde in small 
grains: the apatite is abundantly disseminated in hexagonal prisms, more or less 


regular. 

* Kenngott’s Mineral Notices, referred to beyond, are published, No. 10, in the 
Sitzungsber. Akad. der Wissensch., Wien, 1854, xii, 161; No. 11, ib, p. 281 ;No. 12, 
ib., p. 485; No. 13, (the last No. that has reached us,) ib., p. 701. 


354 

Anauxite [p 
(Jahrb. geol. Reichs, 
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Apnrosiperite, a Chlorite-like mineral [p. 297].—Analysis by v. Hauer (Jahrb. 
geol. Reichs., 1854, 79, and J. f. pr. Chem., Lx, 30): 
Si 26-08 Al 20°27 Fe 32°91 Mg 10:00 H 10:06 = 99°32 
affording the oxygen ratio for the protoxyds, peroxyds, silica and water, 
17 97:3°95, or quite nearly 5:4:6:4 Von Hauer appears to pre fer the 
ratio 5:3:6:4 and deduces the formula Al H4+R5 Si*, and remarks on the near 
la to that of chlorite (Rose), as written by Kenngott 


ness of the fort 
The aphrosiderite oc 
line laminz, of a deep olive-green color Rather easily d mposed by muriatic 


irs in calcite and specular iron in minute, lustrous, crystal 


id 
l‘akin 4 the ratio 5:4:6:4 whi h the an ilysis gives, the oxygen ratio between all 
> 


the bases and the silica (excluding the water) is then 9:6 —3:2, the same as in 


ripidolite (Rose), which would give the 1 pidolite formula (R%, Al) Si + Aq in which 
R3 and Al are here to one another as 4:5; or including these proportions ({R4 
Si Aq 

The ratio adopted by von Hauer, 5:3:6:4, gives for the oxygen ratio of the 
bases and silica 8:6 ==4:3, which is the ratio of chlorite (Rose) Thus the liberty 
taken with the analysis in deducing the ratios is sufficient to transfer the mineral 


from one of these species to the other.—p 


ARSENOMELAN and SCLEROCLASE, von Waltershausen.—Description and 
lysis by W. 5S. von Waltershausen (Pogg ith the Du- 


ysite in the Binnen Valley in dolomite } 


‘orm trimetri a brachydome of 


16’: angle between a plane of the brachydome and that of a macrodome 
I 


134° 59’; axes « rtical ax h:¢ = 06538:1:1°0315, [giving for the fanda 
mental vertical prism 91° 47’]. Crystals longit idinally striated. Color ke ad-gray 
to tin-white, also steel-gray t black Analyses 
S As Pb Ag Fe 

I. Lead gray; G. = 5°393 25910 28'556 $4564 0424 0°448 = 99°922 

24658 25°740 47586 33 ——= 98-922 

G. = 5469 23949 26458 49657 0629 100693 
\ 1ic ratio for the bases rsen uid sulphur in I, 036:0°61:1°29; in II, 
0°38:0555:124; in IL 038: 056:1:185. As the ratios do not correspond to 


von Waltershausen regards the compound as consisting of two 
| yuunds, PbS AS? S3(A) and 2PbS+As?5S B), and calculates 
and B in the ratio 3°124:1; II, in the ratio 1:1°234; III, in the 


! gives the name Arsenom lan to A, and Sele lase to B. He ob 
serves that A is the formula of zinkenite it contains arsenic In place of 
ntimonv, while Scleroclase (B) differs only in its arsenic from heteromorphite or 
feather ore. The ¢ ymposition of scleroclase is near that obtained by Damour in 


his analysis of dufrenoysite [see Min., p. 77 
!Zinkenite and Heteromophite are both regarded as trimetric; yet as far as is 
cnown, they are far from homceomorphous: for zinkenite has a prism of 120 and 


irs in her val compound crystals while heteromorphite is not in such twins 
nd ording to von W alte rshaus has nearly the form above given for arsenome 
lan. The hypothesis that A and B ar somorphous appears tl refore to need evi- 
dence to sustain it. The angl : of arsenomelan are near those of bournonite.—p | 

Aracamtre [p. 138].—Analysis of the atacamite of Copiapo, Chili, by F. Field, 


Q. J. Chem. Soe.. vii, 193 
1 Cl 14°94 Cu 5646 H 1779 = CuCl 2822 Cu 5399 TL 17-79 
3 15 01 56°24 = 28°35 53°62 18°00 


formula CuCl + 8CuO-+-5HO. Specific gravity 4°25. 


Mallet obtained in an analysis of atacamite (Ramm., 


Cu 14°54, Cl 16°33, H 12°96, Quartz 0:08 = 99°85. 


AutoMoLite [p. 103].—Occurs at Bridgewater, Vermont. 
. 
Battoorire |p. 282 |—In the Jahrbuch geol. Reichsanstalt, Wien, 1853, No. 1, p. 
154, C. von Hauer published an analysis of a specimen from Texas, Pa., labelled 
Baltimorite, which is copied in the Mineralogy, p. 285, making it to contain 27°15 


of silica. 26 of magnesia, &c. In Kenngott’s Min. Notizen, No. 11, a very different 


a simple formula 
ph “us con 
whence th 
—____—___—___—_, Sth Suppl, 57), Cu 55-94, 
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result by von Hauer is published apparently from the same investigation. The spe- 
eimen was a fibrous, grayish or reddish gray mineral, affording 60°53 p.c. soluble 
in acids, (15 p. c. of this carbonic acid, and 886 of water,) 39°85 p. c. insoluble in 
acids. From such a mixture, after a series of estimates, Baltimorite is judged to 
have a composition corresponding to the percentage : 
Si Al Fe Ca M II 
25°88 13°00 733 14°29 21°11 1841 

for which the formula given is (rs Al+R Si] + [4( Me Ca LTT) + (Mg, Ga) Si} 

[Thus we have a new analysis of a stone which somebody has labelled Balti- 
morite. It is very wide from the original Baltimorite of Thomson (from Bare 
Hills, Maryland) ; and is no better entitled to the name than many other fibrous 
stones that could be gathered from our serpentine regions. Taken as an analysis of 
a mineral from a serpentine region, it can hardly be esteemed of much value on 
account of the mixtures with it; as a correction of former accounts of the mineral 
Baltimorite, it is only perplexing the subject. ] 

Barnuarpite [p. 500}].—Dr. F. A. Genth, Am. J. Sci., xix, 17. 

Baryroce.estivxe [p. 869].—Analysis by von Waltershausen of a heavy spar con- 
taining sulphate of strontia from the dolomit« of Binnen Valley in the Alps (Pogg., 
xciv, 134):—BaS 87°792, SrS 9070, Si 0685, Al 2°155—=99°702. It occurs in nests 
or druses of crystals. 

Bavtire [p. 248]—A_ specimen of this mineral consisting of an aggregation of 
quite small glassy crystals or grains resembling glassy feldspar in appearance, 


has been received by the writer from Dr. F. A. Genth, Under the suspicion that 


the excess of silica in the analysis might be due to mixed quartz, I examined it 
with a microscope, but could not satisfy myself that there was any quartz present. 
It appeared to be purely the baulite. The published analysis by Genth (Ann. 
Chem. Pharm, Ixvi, 270), and Forchhammer (Skand. Nat. Samm., i, Stockholm), 
make the species a fe ldspar, in which the oxygen ratio for the protoxyds, peroxyds 


and silica, according to the former, is 1 : 3 : 24.—p. 


Becxire, Duf. Min., iii, 750.—A siliceous coral from Devonshire according to Kenn 
gott, Ber. Wien Acad., x, 292. 

Brorrre [p. 225].—Analysis of the mica of Greenwood Furnace, by C. v. Hauer 
(Kenngott Min. Not., No. 12). Mean of results : 

Si Al : Oa My K Na ign. 
40°21 19°99 06 155 21°15 5°22 090 289 — 98-97 
Oxygen ratio for R, #, Si, 1:1:18:2-13 or 1:1:2, asin most biotites. The paper 
contains a review of the analyses of bictite. 

[Smith and Brush obtained for the oxygen ratio from their analyses of this biotite 
11°26 : 9:38: 2063. The sum of the oxygen of the bases equals 20°64, or just the 
oxygen of the silica; and the same holds true in v. Hauer’s analysis, each corres- 
ponding to the general formula (R3, %) 5i—p.| See further, Phlogopite. 

Bismutarne [p. 33, 503].—Occurrence of bismuthine in Rowan Co., North Carolina, 
F. A. Genth, Am. J. Sci., [2], xix, 16. 

Bounerz [p. 151].—R. Schenck (Ann. d. Ch. u. Pharm. xc, 123, and J. f. pr. Ch., 
lxii, 313) shows by analysis that the bohnerz of Kandern is a clayey or argillaceous 
limonite. 

Bottonite [p. 167].—Boltonite, according to analyses by Dr. J. Lawrence Smith, 
is identical with chrysolite. He obtained (Amer. J. Sci, [2], xviii, 372,) as a mean 
of his results: 

Si 42°31 Mn 51°16 Fe 2°78 410-17 loss by heat 1-90 


Analysis of boltonite by v. Hauer (Kenngott’s Min. Not., No. 12): 

Bi 13:32 Fe 380 Ga 29:00 Meg 21°17 G (by loss) 32°71 = 100 
The boltonite was analyzed mixed with the carbonates in which it was imbedded, 
amounting to about jds the portion employed. 

oe results of von Hauer differ widely from those of Dr. Smith, and as we have 
independent testimony to the general correctness of Dr. Smith’s analyses, in analy- 
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ses by another not yet completed, von Hauer’s must be erroneous. The method 
adopted by von Hauer allows of too many uncertainties to be free from doubt—».] 


Boracic Compounps [p. 392].—On the Boracic compounds of the Tuscan La- 
goons, E. Bechi, Am. J. Sci, [2], xix, 119. 

Brevicite [p. 327], from Clinkstone near Oberschaffhausen in Kaiserstuhl— 
E. Tobler obtained in an analysis (Ann. Ch. u. Pharm., xci, 229) : 
Si Al Ca Y g Na K 

43085 29214 12°55 3°152 0398 11:000 =100114 

corresponding, to Rs Si2+sAlSi+6H. The oxygen ratio afforded by the analy- 
sis for R, RB, Si and fT is, 1: 3°09: 5°18 : 2°22. Specific gravity 2°246 ; hardness = 6; 
when pulverized gelatinizes in muriatic acid. 


Broneniarpite.—Occurs in combinations of the regular octahedron and dodeca- 
hedron: L. Semann. (Communicated.) 


Baucrre [p. 133].—Add to the locality in the Mineralogy: occurs in Texas, Penn- 
sylvania. The crystal figured on p. 133 was from Low’s Mine in Texas and not 
from Hoboken. 

Cacoxeng [p. 424].—Analysis by von Hauer (Jahrb. geol. Reichs., 1854, 73): 

Fe Ca H (loss by ignition) Insol. in mur. acid. 
18°56 45°05 trace 30°94 = 98°18 
Excluding the insoluble portion, von Hauer’s, Steinmann’s and Richardson’s results 
are as follows: 

1. f 1963 Fe 47-64 Hi 32°72, von Hauer. 

9. 29-98 45°32 82°38, Steinmann. 

3. 21°85 45°94 82:19, Richardson. 
giving alike the formula Fe? P+i2H = phosphoric acid 21:17, sesquioxyd of iron 
47°07, water 31°76=—=100. 

Catcrre [p. 435, 503.]—Analyses of different limestones of the Tyrol, by A. von 
Hubert, Jahrb. der geol. Reichs. i, 729, and J. f. pr. Chem., Ixii, 225, 1854. Also 
analyses of limestone and dolomite from the Saltzburg Alps, by v. Lipold, J. f. pr. 
Chem., Ixii, 228. 

A peculiar earthy calcareous rock from the tufa of Pico Crux, Madeira, afforded 
E. Schweizer (J. f. pr. Chem. lxiii, 201), a large proportion of silica in the soluble 
state. The following were the results of the analysis: 

Si Me MeG Gad ¥e, Bete. Organ. subst. Tf Sand 

20°38 5°39 515 §2°12 0°36 4°76 10°00 157 = 99°73 
The 5°39 p. c.of magnesia are regarded as in combination with silica 

The limestone of Canical, Madeira, which is a modern formation of calcareous 
sands containing shells mainly of existing species, according to the same analyst, 
consists of 


Cali 8429, MgC 5-48, Phosphates 1-00, nitrog. org. subst. 4°66, H 2°41, Sand 148=99°32 


Carpnouire [ p. 316].—Analysis by vy. Hauer (Kenngott’s Min. Not., No. 12]: 
Si Al Fe Mn Ca Fl 3 
86°15 19°74 9°87 20°76 1°83 174 10°19 = 10028 
corresponding to & Si+14H. Crystallization trimetric ; in groups of acicular crys 
tals. [The oxygen ratio 1:1:} is identical with that of calamine.——p.] 


Cuauiuite [p. 326].—A massive mineral associated with chalilite (see p. 326 of 
Min.), looking something like bole, afforded yon Hauer (Kenngott’s Min, Notiz., 
No. 11): 

Si Al Fe Oa Mg Mn K ign. 
4411 10°90 1:05 6°74 13°01 trace trace 2407 = 99°88 
The oxygen ratio for the protoxyds, peroxyds, silica and water, as deduced is, 
9204 : 6363 : 29:211:26°744. Von Hauer adopts the ratio 4:3:12:13. [4$:3:13}:12 
is much nearer the analysis, but neither this nor the other leads to any formula. | 


CHIOLITE [P. 98].—Imperfect crystals of chiolite, from the Topaz mine of Mursinsk 


in the Ural, have been measured by Kenngott (Sitzungsber., xi, 980). The form, ac- 
cording to his observations is trimetric, with the prismatic angle 124° 22’; the acute 
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edge of the prism is truncated, giving the angle on the prismatic faces 117° 49’, 
These results are wide from those of Kokscharov, who describes the form as dimetric. 


Catororat or Uneuwarire [p. 504].—The analysis on p. 504 of Min. is a mean of 
two analyses. The result affords the oxygen ratio for the protoxyds, silica and wa- 
ter 1:6:34. In the analyses of Brandes and Biewend, Kenngott supposes the iron 
may have been protonye instead of + roxyd (the latter the result of these chemists) 
and obtains thus the oxygen ratio 1: 2. 

CHLOROPHYLLITE p- of a crystal of chlorophyllite are given 

by Kenngott (Min. Not., No. 11), and the conclusion arrived at, from the angles, that 
it was originally iolite, a fact which the unaltered iolite often associated with it 
places beyond doubt. 

Curyso.tre [p. 184].—Observations on chrysolite by Dr. Scheerer, 
Lieb. Pogg., &e., 1853. 

A slag from an Iron Furnace at Easton, Pa., afforded Dr. C. T. Jackson (Proc. Am. 
Assoc., iv, 384): 

Si Ca Fe Mn Mn Al 
33°70 31°80 18-00 14°90 3°59 = 101°90 

Dr. Jackson observes that the iron and manganese were probably all protoxyd, and 
this gives the formula (Ca, Fe, Mn)* Si. The crystals have a clove-brown color like 
axinite and are described as rhombohedral. [The formula is that of chrysolite 
Crystals of this color and probably the same, from Easton, received by the writer 
from Dr. E. Swift, are rhombic prisms of 98° 48’, with the obtuse edge truncated 
and a macrodome of 132° 40’. The first angle corresponds to the prism 1% in chry 
solite which equals 99° 6’, and the last approaches 12, which equals 130 2’.—p.| 
wottsville, N. J., 
410. 


Handw. Chem. 


Cc er [p. 282].—Analysis of chrysotil from serpentine at Abl 


by E. L. Reakirt, under the direction of Dr. Genth, Amer. J. Sci., [2], 2 
Curnocniore [p. 293]—M. N. de Kokscharov has measured anew the chlorite 
(ripidolite, von Kobe il) of Ac hma towsk, and come to the conclusion that the form is 


species is identical with clinochlore which last name he 
St. Petersbnrg, 1854, 


monoclinic, and that the 
adopts for it. No optical characters are given. Akad. Wiss 
and Am. J. Sci., [2], xix, 176. 

CutntoniTE [p. 297, 505].—Analyses by Plattner (Breith. Min 
men from Amity : 


Si Al Fe Mg Ca TI 


ii, 385) of a speci 


46°7 4°3 98 12°5 3°5 = 98°92 
The zirconia in the analysis, p. 505 of Min. was due to zircon mechanic: cally mixed. 
Cortarite [p 1th ~the J. L. Smith obtained in his analyses the formula 
Fe S*+11H. G.—184. Amer. J. Sei. [2], xviii, 375. 


Covzerantre [p. 206].—In part altered scapolite according to Kenngott, Sitzungs 
ber. xii, 714. One specimen examined was different, but composition not ascer- 
tained ; form a sqnare or perhaps rhombic prism. H.=65. G.=2'85. 

Cunan [p. 68].—Analysis by Dr. J. Lawrence Smith, agreeing with Prof. Booth’s 
Am. J. Sei, xvi, 381. 

Dansvrits (p. 212].—Specific gravity by a new determination, 2-958, 


G. J. Brush. 


Darnouire [p. 334).—The crystalline form of the datholite of Andreasberg has 
been studied by R. Hess (Pogg. Ann., xciii, 380). He obtained for the inclination of 
O on it 89° 56°2’ in one crystal, and §9° 59-2’ in another; and from these and his 
other measurements concludes that the axis is vertical, or at least within 1 minute 
of 90°. He obtained for 7: J (see Min. for lettering, and this Jour., xvii, 215) 
115° 15°2’; for i3:i3—76° 42’; 2%:2% (over O) 25’. [The datholite of 
Roaring Brook afforded the writer for 7: J, 115° 12’—p ] 

Analysis of crystals from the Gabro Rosso, Mt. Caporciano, Tuscany, by Bechi, 
(Am. J. Sci., [2], xiv, 65): ‘ 

Si37500 2410852 (a 35-341 Me 2121 B22033 2 = 99-413 


whence Bechi deduces the formula Sis + 3a B)- = — Si 38°75, 
B 21-93, Oa 35°36, Mg 2°09, H 1:87. The small proportion of water is a remarkable 
peculiarity of this variety. [The ratio between the oxygen of the silica and all the 
other ingredients in this formula is 24:33, and in the analysis 24:34, or very nearly 


2:8, which is probably the true ratio, affording the general formula (R*, H*, 5) si 
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Detvavxire [p. 427].—Analysis by von Hauer (Jahrb. k. k. geol. Reichs., 
68, and J. f. pr. Ch. lxiii, 13), taking the percentage after excluding the silica : 
Fe Oa H 
20°93 2°03 794 19°08 = 99°98 
20-04 2-54 8°37 19°04 == 99°99 


54 
Von Hauer thence deduces the formula Ca* f oa Fes f + 16H. 


Dramonp [p. 24].—A large diamond of pure water, from the Province of Minas 
Geraes, Brazil, has been described by Dufrenoy. It is a dodecahedron with bevelled 
edges, and weighs 2544 carats. is called the “Star of the South.” There are 
impressions of diamond crystals in it, showing that it is one of a cluster that were 
formed together probably in a geo le like quartz crystals. L’Institut, No. 1096, and 


> 


CL, [2J, XIX, 285. 


DrasporeE [p. 128].—The locality of diaspore at the Topaz vein, Trumbull, Conn., 
entioned on page 483 of Min., may be added at page 129 


Dotomrre [p. 441].—Analysis and description of the dolomite of the Binnen Val- 
ley, in the Alps, containing the Dufrenoysite, «c., by W. 8. v. Waltershausen (Pogg., 
xc, 115): Structure saccharoidal ; G.=2°845. Composition, C 45°566, Ca 29°852, 
Mg 20°488, insoluble 3°314==99°220, or very nearly 1 of CaC to 1 of MgC. Besides 


Dufrenoysite, the dolomite contains blende, pyrites, orpiment, realgar, arsenomelan, ete 


Durrenoysire fp. 77).—Analysis of Dufrenoysite by W. S. vy. Waltershausen 

(Pogg., xciv, 120): 
S As Ag Cu Fe 
27546 80°059 37°746 0824 = 100153 

affording von Waltershausen the formula, the iron being supposed to be in the 
condition of mixed pyrites, [R* S-++ As*S } -+- RS in which R is mainly copper. 

Von Waltershausen says that in Damour’s analysis the mineral used must have 
been mixed with arsenomelan (q. v.). He was careful to analyse the monometric 
crystals, G. 4477, mean of 3 determinations 

Eprnerontre [p. 323].—Analysis by M. F. Heddle (Phil. Mag., [4], ix, 179), Si 36-98, 
Al 22°63, Ba 26°84, Ca and Na trace, H 12°46==98'91. G. 2694. The analysis, 
p. 323, is the deduced percentage corresponding to the formula,—Glottalite of Thom 
son is regarded by Mr. Heddle as impure Edingtonite. 


Eauite [p. 426].—According to Kenngott (Sitzungsber, xii, 26), the Ehlite from 
Ehl near Linz on the Rhine, is similar in form to liroconite, bemg trimetric; the sum 
mit is a dome, or two planes meeting in an edge. 


9 


Evxourte [p. 343 ].—Trimetric, with an angle of 120° neariy, having 3 cleavages, 
meeting at an angle of 60°; and a fourth at right angles with the three; optically 
biaxial according to Damour: L. Semann. (Communicated.) 


Evxenire [p. 358].—Description and analysis by David Forbes (Edinb. N. Phil. J., 
2), i, 62). Mineral from Alve on Tromoen, an island near Arendal, Norway. Ap- 
parently trimetric ; observed plane SO, 0-H, B-H,m-H,1. Approximate meas 
urements by M. Dahl: ==117°9, ©=126°, :m-q = 154° 30’, 
~-%:1==107°. Cleavage none. H.=65; G.= 4°99 at 60° F. of a small crystal ; 
of a pure fragment of a crystal 489. Lustre brilliant and metallic vitreous; in very 
thin splinters translucent with a reddish brown color. Fracture conchoidal. 

In a glass tube no change of color or lustre, B.B.; alone, infusible and un- 
changed ; with borax in the oxydating flame, gives a brownish-yellow glass, some- 
what lighter in cclor when cold; in the reducing flame unchanged, even on flaming ; 
with salt of phosphorus, a glass gre¢ nish-yellow while hot, nearly colorless on cool- 
ing. No action of titanium or manganese although containing both of these metals, 
Composition : 

Ti Me Ge Fe O 
8858 1436 3°15 29°36 3°31 198 522 288 = 10037 
Oxygen 453 579 145 038 ‘O07 587 O47 O43 O61 2°56 
Some columbic acid is mixed with the titanic acid. The oxygen in the columbic acid 
(Rose’s niobic) is deduced from the atomic weight of tantalum. The ratio for the 
acids and bases, excluding the water is 10°32 : 9°28. 
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{If the titanic acid be reckoned with the bases (see Min.) the ratio is 4°58: 15°07, 
ae allowing for some columbic acid with the titanic acid, may point to the ratio 

:8; this would give the formula R Cb or (#, R3) Cb*, which is analogous to the 
dine of tantalite. There is some approximation to the form of tantalite, the oc- 
curring prism being 126° in euxenite, and 122° 54’ in tantalite; or, taking another 
view of their relative positions, the angle 117° above may correspond to O: #% in 
tantalite which is 117° 2’. But without further crystallographic examinations it 
would be premature to assert a near relation —p.] 

Fevpspars [p. 228)].—A review of the various analyses of different species of the 
feldspar and scapolite families of minerals is given by Scheerer in the Handworter- 
buch d. Chemie, Braunschw., 1853, and an abstract, in Neues Jahrb., 1854, 593. 

FetsospanyirTeE [p. 134].—Felsobanyite of Haidinger has been referred to gibbsite. 
Haidinger sustains it as a good species in the Sitzungsber., xii, 183, giving the fol- 
lowing characters. Usually in concretions; also in 6-sided folia, with two angles of 
112°. Crystallization trimetric, optically biaxial. H.—=1°5; (Kenngott). 
Cleavage-face pearly. Color snow-white, surface often ye ‘Howish. Composition ac- 
cording to C. v. Hauer, Al? § + 10H = sulphuric acid 17°18, alumina 44:15, wa 
ter 38°66, Analysis afforded : 

S 1647 Al 45°53 H 3727 = 9927 
The mineral is hence near websterite, and particularly paraluminite, [p. 509). 


Fictntrr.—Ficinite of Bernhardi, by some referred to Vivianite, has been exam 
ined by Kenngott (Min. Not., No 11), and is described as follows: it is from Bo 
denmais in Bavaria, where it occurs with garnet, iolite, etc. Form monoclinic ; 
cleavage perfect in one direction, and also in a second inclined 129° to the former, 
both parallel to the orthodiagonal. Color black; within greenish-brown. Lustre 
weak; waxy or pearly. Subtranslucent. H. =5.0-55; G. =3-4-3°53. In a glass 
tube yields water, without much change. B.B. fuses to a semimetallic slag, which 
is magnetic; with borax and salt of phosphorus a clear bead colored by iron which 
becomes opaque and whitish on cooling. In acids hardly attacked, Ficinus ob- 
tained in his analysis : 
Ca Si TI 
O17 017 16°87 
Kenngott remarks that it is probably not vivianite, but more nearly related to the 
triphyline group. 

Fivowiire.—A mineral of this name from Iceland, mentioned in Glocker’s Mineral- 
ogy, is a pitchstone, according to Kenngott (Min. Not. No. 12). H. =65; G. 2-24. 
Greenish black in the mass and vitreo-resinous. Composition according to v. Hauer: 
Si Al Mn Ga Meg K Na Hi (ign,) 


67470 13°37! “T85 trace 3025 fr 1380 2870 9500 99°405 
The oxygen ratio afforded for R, Si, Ff is 21:6: 34-4: 


FRANKLINITE (p. 106}].—The following important note is by Mr. George J. Brush’ 
having been received by letter dated Freiberg, Jan. 27, 185 


Note on Abich’s analysis of Franklinite—In consulting Abich’s monograph on 
the Spinel group,* the writer has chserved some errors in the calculations of the 
analysis of Franklinite+ which it may be well to note. In this analysis, Abich 
obtained 68°88 #e, which, considering the iron to exist in the mineral as magnetite 
(Fe #e), he erroneously makes — to 47°52 Fe and 21°34 Fe, the correct 
name rs being 45°93 Fe and 20°67 

Again, 1094 grm. MnS he caine as equal to 0-440 grm. Mn; it should be 
0515 grm. which on 2690 grm. mineral used for analysis gives 19°14 ‘Mn, or 21-29 
Mn, instead of 16-44 Mn or 18:17 Mn, the amount stated by Abich. The analysis 
corrected reads: 
Mn Zn Al Si Mg and Od 


21°29 10°81 0-40 traces = 99°84. 


Fe 68°88 


* Pogg. Ann., xxiii, 305. 
t Jbid., p. 345. The errors do not appear to be typographical. 


| 
45°93 2067 
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Garnet [p. 190].—Black garnet or melanite occurs with feldspar at Warren, Ches- 
ter Co., Pa. The aplome of Keim’s mine, Pa., is rather a brown garnet than true 
aplome. 

Analysis of the fine red garnet from Yonkers, N. Y., sometimes called pyrope, 
and also of another similar from Green’s Creek, Delaware Co., Pa. by F. A. Genth, 
Am. J. Sci., [2], xix, 20. 

Gatactirr.-—Description by Kenngott (Min. Not., No. 11). A zeolitic mineral in 
needles, which have cleavage parallel to a rhombic prism, near 91° in angle (v. Zepha- 
rovich}. Color partly reddish white. Lustre of fracture vitreous, H. =4'5-5 ; 
G.=221. Ina tube yields water, and becomes opaque white. B.B. intumesces 
and fuses easily to a clear colorless glass, and shows a siliceous skeleton on cooling. 
Gelatinizes readily in heated muriatic acid. Mean of analyses by C. v. Hauer: 

Si Al Ca K Na Hi at ign. H at 100° C. 
46°99 4°36 O45 968 10°56 049 — 99°37 
fOxygen, 24°89 253 1°24 0:07 2°50 938 

The oxygen ratio for the protoxyds, peroxyds, silica and water, as deduced by 
v. Hauer, is 0°305: 1: 2°629 :0°784, for which von Hauer writes 2:6:15:5, and de- 
duces the formula 2(Na, Oa) X1-++ 521 Si. From the Kilpatrick Hills, and Dunbar- 
ton, Scotland. [Recalculating the oxygen ratio as given in the second line in the 
analysis, we obtain 3°81 : 12°53: 24°89: 9°38, or nearly (supposing a small deficiency 
in the protoxyds) 1:3:6:2, the ratio of natrolite; whence galactite is probably 
Natrolite-—p.] 


Gerocrontte [p. 85).—Probably occurs at Tinder’s Gold mine, Louisa Co., Va. ac- 
cording to Dr. F. A. Genth, Am. J. Sci., [2], xix, 19 
Greseck!TEe [p. 233!—Analyses of gieseckite, from Greenland, by von Hauer 
(Jahrb. geol. Reichs., 1854, 76, and J. £. pr. Chem., Ixviii, 27), with also the analyses 
of Stromeyer (Gott. gel. Anz., iii, 1993, 1819), and Pfaff (Schw. Jahrb., xlv, 103): 
Si Al Fe Fe Mn Me K Ti 
Kangerdluarsak, 46°40 26°60 630 trace 835 4°84 6°76 — 99°36, v.Hauer. 
45°36 27°27 7°39 6°87 v. Hauer. 
3. Akulliarasiarsuk, 46°08 33°83 3°36 — M116 1:20 6:20 489 — 96°71, Strom. 
“ iso 825 40 — —— 15 65 55 =—980 Pfaff. 
Von Hauer deduces the ratio for the silica, alumina, protoxyds, and water, 4:2:1:1 
(or exactly 4: 2°05:0°92:1-00, which affords him the formula R* Si+Al? Si§+37) 
differing considerably from the other analyses. Stromeyer observes that his mate- 
rial may not have been quite pure from the feldspar with which it was mixed. Hai 
dinger, Tamnau, Blum and Kenngott have taken the ground that gieseckite is altered 
elwolite or nepheline. The mineral analyzed by von Hauer became brownish red 
after heating ; and it was partly soluble in muriatic acid. 
Gotp [p. 7].—At Beresofski, gold is sometimes interlaced with crystallized galena. 
(Communicated by G. J. Brush.) 


Grrotite [p. 305].—According to L. Semann, a specimen of gyrolite examined 
by him was mixed or interlaminated with another, presenting all the characters of 
pectolite ; and he suggests that pectolite, on losing its alkali, takes a lamellar tex- 
ture and becomes gyrolite; and losing its lime becomes ckenite. (Communicated.) 

Harrinetonire [p. 328].—Analysis of Harringtonite by C. von Hauer (Kenngott’s 
Min. Notiz., No. xi): 

Si Al Ca Mg Na TI at ign. H at100° C. 

45:07 2621 11°32 trace(?) 8°75 12°93 1-41 = 100-69 
whence the oxygen ratio for R, #, Si and H is 1:3:6:3, and the composition is ob- 
served to be that of mesolite. 

Haarctattte.—This name in Dufrenoy’s Mineralogy, arose from a mis-reading of 
a label of Haarzeolith: L. Semann. (Communicated.) 

Hetvin [p. 194].—An analysis of heivin by Rammelsberg (Pogg. Ann., xciii, 455, 
afforded the following results, to which Gmelin’s is subjoined : 

S 5°7 Si 33°13 } Mn 4912 Fe 4:00 = 10342, Ramm. 

5-06 33°26 2°03 40°45 556 ign. 1:15=97'51, Gm. 
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Supposing the 5-71 of sulphur combined with manganese (of which it requires 9°77 
p.c. and makes 15°48 sulphuret of manganese), the analysis becomes, according to 
Rammelsberg : 

Mn 8 15°48 Si 33°13 Be 11°46 Mn 36°50 Fe 4:00 = 100°57 
giving the formula, Mn S + [( Mn, Fe)* Si+ Be Si}, and not according with the 
garnet formula. 

[Although this does not precisely sustain the writer’s formula given in his Mineral 
ogy, & comparison of the percentage corresponding te his formula with the above 
may be of some interest ; the percentage is as foliows: 

MnS 146 Si 341 Be 96 Mn + Fe 417 = 100—p) 

Helvin has been obtained at Brevig, Norway, in a zeolitic gangue: L. Semann. 
(Communicated.) 

Hereromerite [p.199.]—In the Jahrb. k. k. geol. Reichsanstalt for 1853, at 

. 155, C. v. Hauer published an analysis of heteromerite from Slatoust as given 
in the Min., p. 169. In Kenngott’s Min. Notizen, No. 10, Kenngott publishes a differ 
ent result by v. Hauer as follows: 


Si Al Ca Mg Fe ign. 
36°59 22°25 34°81 trace 4°56 0°55 = 98°76, 
This analysis gives the oxygen ratio for the protoxyds, peroxyds and silica, 34: 3: 6, 
which if taken at 3:3: 6==1:1:2 is the ratio of idocrase, to which species Kenn 


gott refers it, as had been done before the analysis in 1853. 

Kenngott in this paper reviews the analyses of idocrase, comparing the proportion 
of the protoxyds and peroxyds, but not, what is of more importance, the oxygen 
ratio of all the bases and silica. 


Hornsienve [p. 170].—Nordenskidldite according to Kenngott (Min. Not., No. 12) 
is a variety of tremolite occurring mixed with calcite. An analysis by v. Hauer of 
a specimen containing 38°27 p. c. of carbonates, is given. 


Hupsonite [p. 160).—Kenngott observes (Min. Notizen, No. 11) that the Hudson 
ite has a cleavage parallel to a prism of 124°, like hornblende, and is near heden 
bergite, in composition. 

rOn reéxamining this mineral, which is like sahlite in structure, we find, besides 
the basal planes of lamination, an orthodiagonal cleavage distinctly inclined about 
106° to the base, and also another varying much in angle, but in general making an 
angle with the diagonal of about 135° ; the last appears to correspond to the lateral 
faces of the prism of pyroxene. No cleavage parallel to a prism of 124° is ap 
parent on our specimens, 

The oxygen ratio deduced by Kenngott from his recalculations of the analysis of 
Brewer, is the same given by the writer, that is 14°91:3042—1:2 for the oxygen 
of the protoxyds and Si+ Al. 

The recent analysis of Smith and Brush, 

Si Al Fe Mn Ca Mg K Na i 
88°94 1042 3049 0°60 10°35 3-00 2°48 1°66 1°95 
Oxygen, 20°53 4°87 6°70 013 2°96 121 0°41 0°43 
gives for the oxygen ratio for the protoxyds and silica (A! included) 11°84: 25°50, 
which is intermediate between the hornblende and augite ratios, the former requir 
ing 11°84: 26°64, the latter 11°84: 23°68. The mineral analyzed, we have reason to 
know, had every appearance of purity.—p.} 

HYALOPHAN, von Waltershausen.—Description and analysis by von Walters 
hausen (Pogg., xciv, 134). Form monoclinic and resembling orthoclase: J: ii (see 
figure 421 of orthoclase, Min., p. 242)=120° 36, O: 1¢ =130° 554’, 1é: 7=111° 55’. 
By calculation, C (or inclination of verticai axis) = 64° 16’ 8’’ Color white 
H. 65; G.=2°711-2°832. Crystals single, or in groups of two or three, Analysis 
(mean result): 

Si Al Ca Mg Na Ba 5 H 
24-127 49°929 0°420 5°742 14-4038 2°702 0°650 = 99°543 
giving the formula 3R? Si+ 5413 Si+ Ba S = Silica 24-03, alumina 50°52, lime 
1°57, magnesia 0°42, soda 5°75, barytes 15°08, sulphuric acid 2°63. Occurs with 
barytocelestine in the dolomite of the Binnen Valley. 


Supplement to Dana’s Mineralogy. 363 


{In this formula, the first member has the oxygen ratio 2:3, the second 9:3, a 
very wide diversity. Considering the oxygen ratio of the bases and silica, we ob- 
serve that this ratio, according to the above, is 24-67: 12, or nearly 2: 1, which is the 
ratio in staurotide, as if the compound might possibly come under the general form- 


ula (R3, ®) Sit. It is remarkable that the crystalline form should be almost iden- 
tical with that of orthoclase, suggesting the idea of a pseudomorph,—against which 
view however, the hardness of the mineral and its bright faces seem to stand op- 
posed.] 


Iopyaire or Iopic Sitver [p. 95, 506].—Analysis of the Chilian iodyrite by Da- 
mour (Ann. d. Mines, [5], iv, 329): Iodine 54:08, silver 45°72==99°75, (mean of two 
analyses) corresponding to Ag I*. Specific gravity 5707 at 8° C. Becomes deep 
orange at 300° C. but resumes its yellow color on cooling. 


IntposMINE [p. 19].--Claus found palladium in the iridosmine of the Urals. 


[p. 341].—Description 
by D. Forbes (Edinb. N. Ph. J., [2], i, 
62). Monoclinic, according to crystals 
obtained by Mr. Dahl at Arkeroen, Nor- 
way. ‘See angles below}. Some of 
the crystals weighed 2} lbs.; the faces 
were rough and the angles were meas- 
ured only by the common goniometer. 
The crystals were generally twins 
(fig. 2). G.=553 at 60°F. Analysis: 


Si Ti Al Be Oa y Fe Mn 
31°33 28°84 8-03 0°52 19°56 478 6387 028 99°41 
Oxygen, 1506 1118 3°75 0°32 5°56 095 1°52 0:06 


The analysis agrees nearly with those of Erdmann and Scheerer. Taking the Ti 
as base, the oxygen ratio of the silica and bases is then 2:3, and the formula, Dr. 


Forbes observes, may be (R3, ®) Si*, which is the same as that of sphene. 

These results afford a complete confirmation of the writer's conclusion respect- 
ing the basic relation of the titanic acid in sphene, and also of hig published view 
of Keilhauite. As the above formula for sphene has not been written as above ex- 
cept by the writer recently in this Journal, xviii, 130, and his Mineralogy, Dr. Forbes 
obviously adopts the view, and agrees with the writer in objecting to the so-called 
silico-titanates and silico-tantalates. The resemblance in formula between keilhauite 
and sphene is mentioned in this Journal and in the writer’s Mineralogy. This im- 
portant paper adds the confirmation required by showing that the form is mono- 
clinic like sphene: and more than this, what the paper does not recognise, that the 
angles are closely like those of sphene. The accompanying figure 1 is drawn from 
the data afforded by the figures; the lettering is like that of sphene in the places 
referred to. The corresponding lettering of Dr. Forbes and of Brooke and Miller is 
here given: 


O 2 I -2 -1 ii -2i Dana. 
a -0 T +o 8 M n Forbes. 
y n r t l c B. & M. 


The following are the angles measured by Dr. Forbes; and in a separate col- 
umn the corresponding angles of sphene are given from Brooke and Miller: 


Keilhauite. Sphene, B. and M. 
I: =147° - - - (r:c) 146° 44’ 
~2:-1 = 149° (t:2) 150° 17’ 
: 2i = 125° . (e:v) 126° 26’ 
O: 189° (y:c) 119° 337 
2: J = 158° 30’ - - (n:r) 152° 45’ 
2: O=1438° 30’ - (m:y) 141° 36’ 


From calculations made by Mr. Hansteen, 0:J is given as 114° 25'48”’; itis 
114° 21’ in sphene; O:-1 is ‘given at 140° 42’, while it is 139° 20 in sphene. 

Considering the roughness of the faces, the approximation is close. The form of 
the crystal is very near the variety lederite of Shepard. See the writer's Min, ii, 


1, 2. 
oTe 
f~ | ) 
| | INI 
~2 i -2 


364 Supplement to Dana’s Mineralog 


268. The twins resemble those of sphene, being compounded parallel to the 
plane ii. These results therefore confirm entirely the announcement dy the writer 
that keilhauite and sphene are related.—u. p. D.] 


Lanruantre [p. 456).—J. Lawrence Smith, Amer. J. Sci., [2], xviii, 378. 

LeucutenBerGire [p. 294).—Observations on the crystallization of leuchtenbergite 
by Kenngott, Min. Not., No. 12. 

Marcockire [p. 1‘ ~Angles according to Kenngott (Min. Not., No. 11), 1:1 (ba- 
sal edge) = 121° 2’; 2i:2i( basal edge) = 136° 17’ 

Metinire of unknown locality. Melinite is a hydrous silicate of alumina, Analysis 
by v. Hauer (Jahrb. Geol. Reichs., 1853, 828): 

Si Al (by loss) Fe Ca Il 

46°54 26°79 14°92 0°39 11°36 (of which 1:08 lost at 100° C.) =100 

46°47 40°82 11°64 106 “ 
Corresponds to 10°27 silica, 7-08 peroxyds, and 11°42 water. 

Mica [p. 225].--M. N. de Kokscharov announces that according to his measure- 
ments the mica of Vesuvius is not hexagonal but trimetric with the habit mono- 
clinic. 

Note on the optical character of mica, by Grailich, Sitzungsber., Wien, xii, 536. 

See further, Biotite, Phlogopite. 

Mimerene [p. 401) —Mimetene and a vanadate of lead occur at the Wheatley Mine, 
near Phoenixville, Pa.: J. L. Smith, Am. J. Sei. {2}, xix, 127.—Analysis of mimetene 
of Caldbeck Fell, Cumberland, by C. Rammelsberg, (Pogg., xei, 316 

As p Pb Oa Pb Cl 
1847 334 68°89 O50 7-04 2-41 = 100°64 
corresponding to $3Pb? (As, f) +PbCl G.=7218. In muriatic acid soluble with 
difficulty, but perfectly. 

Misricxet ( Arsenikkies) p. [62, 509) —Analysis by Freitag, Rammelsberg’s Handw. 
Sth Suppl. 55; by C. v. Hauer, Jahrb. k. k. geol. Reichs. iv, 400; Ragsky, ib., $28. 
See also Lieb, u Kopp Jahresb., 1853, 779. 

Motysparte or Inox.—The occurrence of a mineral containing molybdie acid and 
sesq uloxy 1 of iron, in Heard Co., Georgia, which is probably a molybdate of iron, is 
announced by Mr. W. J. Taylor. It is in deep yellow silken tufts, formed of deli- 
cate fibres or acicular crystals coating quartz, and resembles the California molybdate 
describe l by D D. Owen. 

Motyspenite [p. 66]—Molybdenite occurs in Canada in a vein of quartz inter 
secting white crystalline limestones north of Balsam Lake, on a small island in Big 
Mud Turtle Lake. It is associated with greenish scapolite, green cleavable pyroxene 
and iron pyrites (Logan's Rep Geol. Canada, 1852-3, 144). 


Mosanorite [p. 842].—L. Szemann states in a recent communication to the writer 
that he has fine specimens of mosandrite in prisms, having the aspect of epidote, thus 


confirming the suggestions on p, 343 of Min. 

or Nirrate or Porasu [p. 433].—Nitre, according to Frankenheim is di 
morphous, like carbonate of lime, one form (the common one) prismatic like ara 
gonite, the other rhombohedral like calcite. Both may exist between the tempera- 
tures —10° C, and 300° C. The prismatic (@) is normal between thes¢ temperatures ; 
the rhombohedral (3) abnormal, and easily transformed into the prismatic by dif- 
ferent influences such as the presence of some foreign substances, or of a crystal of 
the prismatic kind. Ata higher temperature near the fusing temperature of nitre, 
the rhombohedral is normal and the prismatic abnormal, the latter changing to the 
former, and retaking again its form as the temperatnre diminishes.—Pogg. Ann., 
1854, xcii, 354. 

OLIGOCLASE [p. }—Analysis of oligoclase from Zrnin near Krumau in Bohe- 
mia, where it occurs in granulite, by v. Hauer (Jahrb. geol. Reichs., 1853, iv, 830): 
Si 63:16 Al 23°16 Ca 300 K 017 Na 9-72 H 0-79 == 100 

Scheerer presents views in a paper in the Handwort. Chem. of Liebig, Poggen- 
dorff, &c., on the composition of oligoclase, and the existence of compounds inter- 
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mediate between it and orthoclase and albite, one of which he calls oligoclase-albite 
and the other oligoclase-orthoclase. 


Orpiment [p. 32.)—Kenngott (Sitzungsber, xi, 982) opposes the view of G. H. O. 
Volger, that orpiment is in general a result of the alteration of realgar. 


Ozocertre (p. 474].—P. G. Hofstadter in Ann. Ch. u. Pharm., xci, 326, on natural 
and artificial paraffin. 


PaL.#0-NATROLITE.—Scheerer, Pogg. Ann., xciii, 95. 


PaLaGoniTE [p. 166].—Observations on palagonite, by Scheerer, Handw. Chem. 
Lieb., Pogg., &c., 1853.- 


Partscuin [p. 501}.—Description of partschin from Ohlapian, by W. Haidinger 
(Sitzungsb., xii, 480):—Monoclinic; C—=127° 44’. Fundamental prism (c )=91° 52’, 
a clinodiagonal prism of 116°. The planes without lustre, and measurements only 
approximations. Cleavage indistinct. 

H. =6°5-7. G.—=4-006, C.v. Hauer. Lustre weak greasy. Slightly subtrans- 
lucent. Composition according to C. v. Hauer: 

Si A Fe Mn 
35°28 { 0-38 = 100 
2. 34°89 18°95 13°86 
whence, as v. Hauer observes, it has the garnet oxygen ratio, 1:1:2, and garnet 
formula. Haidinger remarks upon the mineral as dimorphous with garnet, and 
especially with the variety spessartine. 

The oxygen ratio of partschin is the same with that of allanite, which species 
too, is dimorphous with garnet. Moreover the form also is near that of allanite: 
and hence it is in all probability a closely related mineral. The angle 127° 44’ 
corresponds to O: 1i = 128° 45’ in allanite: the prism 91° 52’ is the clinodome #2, 
which would be 93° 42’ in allanite. The discrepancies in angle are not so large as 
they appear, when it is noted that the faces are rough.—p.] 


Putocortre [p. 224)—Kenngott endeavors to show in his Min. Not., No. 13, (1) 
that the mineral called phlogopite by Shepard and Dana is not Breithaupt’s phlogo- 
pite ; and (2) that it is not optically biaxial. On the first point he remarks that the 
description does not agree with Breithaupt’s description ; ergo it cannot be the min- 
eral he described. On the second, he states that in his observations with a polariscope, 
the appearances are the same as for the biotite of Greenwood Furnace, and hence 
the ellipses observed are only distorted circles. 

These are both errors. The specimen of phlogopite on which Breithaupt institu- 
ted the species was sent him by Prof. Shepard, and Prof. Shepard received soon af- 
ter a letter mentioning that he had so named it.* Hence Prof. Shepard was not ig- 
norant of the mineral or its locality, nor were other American mineralogists to 
whom American micas and localities are familiar, When Prof. Shepard stated the 
angie at 120° to 121° 15, while Breithaupt said 121° 15’, it was because he had 
found 120° the angle from his many specimens; while irregularities allowed of the 

* Nore sy Pror. Sriuman, Jz.—As M. Kenngott has suggested a doubt as to the 
correctness of our recognition of the mica called phlogopite by Breithaupt — inasmuch 
as he asserts that the characters of the micas described in Shepard’s and Dana’s works 
on Mineralogy by that name do not correspond with those given by Breithaupt to the 
mica from Antwerp, N. Y.,—it is well for me to state in the absence of Prof. Shep- 
ard, that our first knowledge in America of Breithaupt’s species phlogopite was 
from a letter written by the Saxon Mineralogist to Prof. Shepard, and which I had 
the pleasure of reading. In that letter he first applies this name to a reddish yel- 
low somewhat brownish mica from Antwerp, Jefferson Co., N. Y., associated with cal- 
cite and serpentine, a specimen of which Prof. Shepard had sent to him not long be- 
fore. A portion of this same specimen I saw in Prof. Shepard’s hands at the time 
alluded to, and from its entire similarity to other known specimens of the locality 
and those I have since measured (from one of which the figure beyond has been made) 
there cannot be the smallest doubt of our correctness, I may add, that all the mi- 
eas from that portion of Northern New York, which I have seen and examined 
with reference to their optical characters, belong to the species ph/ogopite with an- 
gles from 7° to 17°; or to biotite, and not to muscovite. 
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variation to 121° 15’. In fact no mica affords normally for the vertical prism (if not 
oblique) any other angle but 120° and its supplement 60°; this is the angle of 
the basal cleavage section in all cases. It is useless to consider other characters 
mentioned by Breithaupt; for Kenngott would have made no such argument if he 
had been aware of the facts. 

The error as to the optical characters arose from the examination of too thin a 
plate. 

The annexed figures by 3. 
the writer from a thick 
plate (4th of an inch) ren- 
der words unnecessary. 
They are from an Ant- 
werp (Natural Bridge) mi- 
ca, the same in locality with 
that sent Breithaupt ;* and 
moreover are very similar 
to the phlogopites of Ed- 
wards, Pope’s Mills, and 
other localities, as the wri- 
ter has especially observed. 
The figures are made from 
views just now shown the 
writer by Prof. Silliman, Jr. 
The angle between the ap- 
parent optical axes has just 
— measured by Prof. Silliman, and found to be 15° to 154°. The results of the 
measurements of different phlogopites are given in the writer's Mineralogy, p- 219. 

Whether biotite is a distinct species is another question. The chemical composi 
tion of phlogopite, as far as known, is different, the oyygen ratio for R, #8, Si, being 
3: 2:5, or perhaps 7: 4: 11, while in biotite itis 1:1:2. But both of these ratios 
appear to occur in idocrase, while the latter is characteristic of garnet. There is 
here a subject for further investigation. 

It is unnecessary to follow Kenngott in his review of the analyses.—p.] 


ProraNaLcrMeE [p. 318].—The crystals of picranalcime, a specimen of which the 
writer has received from E. Bechi, are as clear and glassy as any analcime and show 
no evidence of alteration.—p. 

Prrcnstone [p. 248].—The pitchstone of St. Natolia, Sardinia, afforded Delesse 
Bull. Soc. Geol. de France, xi, 105): 

Si Al Fe Mn Ca Mg K Na H and organic 
62°59 1659 317 0°55 116 2°26 648 3°14 3°90 = 99°83. 
Resembles a black pitch and is associated with trachyte. 

A review of analyses of pitchstone is given by Scheerer, Handw. Chem. Lieb., 
Pogg., 1854. See also Fluolite, 

PITKARANDITE.— A paramorphic amphibole species,” Scheerer, Pogg. Ann,, 
xciii, 100. Habit that of augite. Color leek-green, light or dark. From Pitkaranda 
in Finland. Composition according to R. Richter : 


Si Al Fe Mn Ca Mg Ii 
61°25 O41 12°7 0-83 917 13°30 2°52 = 100°19 
Oxygen, 31°80 019 2°82 018 2°62 5°32 2°24 


whence Scheerer deduces the oxygen ratio for the silica and protoxyds, 31°93 : 11°69 
=11:4. [Excluding the water the ratio is 31'80:1094 — nearly 12:4=>3:1 or 
taking for the atomic weight of silica 56625, which is most generally adopted, it 
becomes $2°45 : 10°94, which is very closely 3:1, the ratio of some steatite.—p,] 

PLaTINA 'p. 12).—The name platina is not a diminutive of Plata, silver, but signi- 
fies silver-like: E. Uricochoea of Bogota, Inaug. Dissert. 


* Both the Vrooman’s Lake and Natural Bridge localities are in Antwerp, and the 
micas are of similar character, differing a little only in the optical angle. Breithaupt’s 
specimen came from Natural Bridge—p, 
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Piumpocatctre fp.438].--Von Hauer obtained in an analysis of plumbocalcite 
from Leadhills, Scotland, 92°43 carbonate of lime and 7°74 carbonate of lead = 
10017. G.=2°772; H.=3-0. White to pale reddish-white. Kenngott’s Min. Not., 
No. 13. 

PorynattteE [p. 877).—H. Rose states (Pogg. Amn., xciii, 1) that according to an 
examination of the mineral from Vic in Lorraine (that analyzed by Berthier) by Mr. 
Dexter, the gray variety as well as the red consists of polyhalite, mixed with a 
hydrous silicate of magnesia and alumina. An analysis of the polyhalite of Hallein 
by Behnke, and of that of Aussee by Mr. Dexter, afforded : 


CaS MgS KS NaS Na Cl Si 
1. 42:29 1827 27°09 2°60 1:38 027 610 98-00, B. 
2.4562 1897 2839 061 031 032 602 Mg0-49, Fe 0-24=10097,D. 


Analysis 1, contains also 1°36 p. c. of basic sulphate of sesquoxyd of iron. 


Prosorire [p. 502].—Scheerer in Poggendorff’s Annalen, xcii, 612, has made 
some additions to his observations on prosopite, but without any complete analysis. 
A somewhat similar mineral from Schlackenwald is described. 


Pyroruy ute [p. 303).—Analysis by Dr. F. A. Genth, of pyrophyllite from Crow- 
der’s Mtn., N. Carolina, in Am. J. Sct., [2], xviii, 410. The analyses lead to the form 
ula Al? Sis +2H. 

Pynrres fp. 54).—Specific gravity of 52 crystals, according to von Zepharovich, 
between 3°769 and 5°185, the lowest, of crystals partially altered to limonite: pol- 
ished cry stals 4°8-5°185. Kenngott’s Min. Not., No. 11. 


PYRORETIN, Reuss.—Pyroretin is a new fossil resin from the Brown Coal forma- 
tion near Aussig in Bohemia, described by A. E. Reuss (Sitzungsb., xii, 551). It occurs 
in plates sometimes an inch thick and in nodules; is brittle; brownish-black ; greasy 
resinous in lustre; hardness of gypsum ; streak-powder dull wood-brown. Burns 
easily with a reddish yellow flame and a smell like burning amber, leaving a black 
coaly residue. Heated, it blackens and melts easily, and begins to intumesce from 
incipient decomposition, and on cooling forms a black asphaltum-like mass. Begins 
to melt at 100° C,, and if kept at this te mperature gives off oxygen. Analysis by 
J. Stanek: 

Carbon 80°02 Hydrogen 9°42 Oxygen 10°56 
corresponding to the formula C, , Hz, O,4. It is near the Beta resin of the Pinus 
Abies according to Johnson, which gave C, » H, , O;, differing only by 1 atom of 
water. Dissolves in hot alcohol, and is deposited again on cooling. 


PyROXENE [Pp. 158}.—Analysis of augite from Sasbach, by E. Tobler, (Ann. Ch. 

u. Pharm., xci, 230) 
Si Al Fe Mn Ca Mg Na K Ti 
44°40 783 1181 O11 2260 1015 213 065 1038 = 100°72 

Oxygen, 23°52 3°65 262 O02 6°46 3°92 0565 O11 0°91 
If the alumina replaces silica, the formula is that of augite, the oxygen ratio 
being 13°68 : 27°37 = 1: 2. 

Other new analyses, Lieb. u. Kopp. Jahrsb., 1853, 797. 

Kenngott has observed the prism o- 2 in a diopside from Schwarzenstein in the 
Tyrol. (Min. Not., No. 13.) This mineralogist has reviewed in the same paper 
the analyses of pyroxene with reference to the alumina. 


Pyroxenic Rocks.—A paper on the original composition of some pyroxene rocks, 
by E. Séchting, is published in the Halle Zeitschr. fiir die gesammten Naturwissen 
schaften, Sept., 1854, iv, 194. 

Pyrenortine [p. 50).—The magnetic pyrites of meteoric irons is found by Dr. J. 
Lawrence Smith to be a protosulphuret of iron, corresponding to the formula Fe 8 
(instead of Fe7 S8)= Sulphur 36°36, iron 63°64. Analy sis afforded Sulphur 35°67, 
iron 62°38, nickel 0°32, copper trace, silica 0°56, lime 0°08 = 98°91. G.—=4-75. Am. 
J. Sci., [2], xviii, 380. 


neETINITE, see Pitchstone. 


Riprwouire, see Clinochlore. 
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SALINE EFFLORESCENCE from the Desert of Atacama.—F. Field, Quart. J. Chem. Soc., 
vii, 308. A few miles to the east of the port of Caldeca in the north of Chili, the 
soil for many leagues around is white with a saline efflorescence looking like a recent 
fall of snow. An analysis perl 

S4260 Cl1963 Ca 6°72 Mg 4°75 12°30 
with traces of oxyd of iron and aie of lime and soda; wan corresponds to 
the following, part of the sodium being united to the chlorine : 

NaS41077 GaS1632 Mg81375 Naclis60 H12380=—99°74 

It is perfectly soluble in cold water, if added in sufficient quantities and digested 
with it for a long time. Soluble in dilute hydrochloric acid with scarcely pe os 
ble effervescence. Slightly alkaline to test paper, owing probably to a trace of ca 
bonate of soda. Dissolved in water at 100° F. and allowed to cool, it de 2 posits mea 
crystals of sulphate of soda. One pound of the soil produces more than its own 
weight of crystallized sulphate ef soda. 


Scarotre [p. 201].—Analysis of a seapolite from near Perth, Canada, by T. S. 
H Junt (Logan's Rep. Geol. Surv. Canada, 1852-53, p. 168) found in a boulder ; 
H. = G. =2°640-2°667 ; color greenish-gray ; subtranslucent : 

Ss Al Fe Ca Mg K Na ign. 
46°30 96°20 060 12°88 3°63 2-88 4°30 2-80 = 99°59 


It differs from ordinary scapolite in the large proportion of potash and also the mag- 
nesia prese nt. 

Scoroprre [p. 419, 511).—Occurrence in Cabarras Co., N. C., F. A. Genth, Am. J 
Sci., [2], xix, 23. 

Scorectre [p. 328]—-.Analysis of scolecite from the E. Indies, by W. I. Taylor in 
the laboratory of Dr. F. A. Genth, Am. J. Sci., [2], xviii, 410. 


Setaponire (Terre Verte)——The analysis, p. 511 of Min. is pnblished also in the 
Ann. d. Mines, [5], iv, 351. 

Serpentine [p. 282, 511)--The crystals of serpentine from Easton, were ex- 
amined and pronounced pseudomorphs after hornblende and angite by G. Rose 
(Pogg., Ixxxii, 511). The angles of the augite form given by Rose, agree closely 
with those of augite; one only gave a discrepancy, that of O: ii, which was 1° 48’ 
less. Hermann has since measured the hornblendic form (Pogg., xcii, 287), and = 
considerable divergence from unaltered hornblende. He obtained —1 : -1 == 143 
(instead of 148° 30’), and O: ii== 112° 4’ (instead of 104°50’). He regards Hart 
these hornblendic and augitic forms, as new species of serpentine and not pseudo- 
morphs. 

[The writer has received a hornblendic serpentine crystal from Dr. E. Swift 
of Easton, which gives for -1:-1, 148° 15’-148° 30’, using the reflecting go 
niometer (with the reflection of the light of a candle); and approximately 
104}-105° for the edge -1:-1 on di (an uneven rounded plane) with the com- 
mon goniometer; (it is 106° in hornblende). The variations from the hornblende 
angles are therefore evidently irregularities, and there is no sufficient, reason for re- 
garding the crystals as other than pseudomorphs. Dr. Swift observes that there are 
unaltered crystals of augite and hornblende of similar form in the same vicinity.—p. ] 


Severire [(p. 504)—Analysis of severite from St. Sévére, in France, by C. v 
Hauer (Jahrb. geol. Reichs., 1853, 826) 

Si4442 Al3600 Ca065 HH 18-40, (of which 2°95 lost at 100° C.) 99-47 
Corresponds to 9°8 parts of silica, 7 alumina and 17-17 water. Amorphous and earthy, 
with a white color 


Sitver Grance.—The ore of Prince’s Location, Lake Superior, is chiefly native 
silver in thin lamine in calcite with quartz, silver glance, copper glance, blende 
and erythrite; some assays of the crude ore afforded T. 8. Hunt 3°5 p.c. of sil- 
ver containing a little gold. (Logan’s Report Geol. Surv. Canada). Horn silver 
is said to have been found there. 


SarrnsontteE [p. 447).—Herrerite of Del Rio has been shown by Dr. F. A. Genth 
to be a cupriferous Smithsonite. (Proc. Acad. Nat. Sci. Philad., vii, 232). 
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Srueruuite and Retisire or Pircnstone [p. 248].—Analysis by Delesse (Ann. d. 
Mines [5], 457) 
Si Al Fe Mn Mg Ca K Na ign 
1. Spherulite, 72°20 1565 164 050 062 O98 1°71 552 112=9949G 
2. Retinite, 7069 1349 160 O30 O70 1°31 429 352 3°7 


y 


Spherulite includes concretions, often somewhat radiated, in pitchstone. The two 
analyses here given are from the same mass. The formation of spherulite within 


the retinite is regarded as an impure crystallization of feldspar. 
Spropumene [p. 169].—-Specific gravity of variety from Sterling, 3°182: J. L. Smith. 


[p. 22] —A brownish sulphur of Radoboy in Hungary, owes its color ac- 
cording to Magnus (Pogg. Ann., }xii, 657) to mixture with a bituminous substance 
a little earthy material, the whole amount of this material being about 


impregnating 
per cent 

Sytvanite [p. 64).—Kenngott has compared (Sitzungsber. Akad. Wien, xi, 977) 
all the analyses of sylvanite and shown that the ratio between the tellurmm 
(including the antimony) and the other metals varies between 2°-48:1 and 3°66: 1, 
the mean being about 3: 1. 

Tetrapyite [p. 21, 512)—Analyses by Dr. F. A. Genth of tetradymite from Flu- 
vanna Co. Va, Am. J. Sci., [2], xix, 16. The results correspond closely with the 
formula Bi Te? = Tellurium 48°06, bismuth 51°94. 


Terraneprite (Gray Copper, or Fablerz) [p. 82, 512.)—Analysis of the mineral 
from Eldridge’s Gold Mine, Va., and Cabarras Co., N.C., F. A. Genth, Am.J.Sci., [2], 
xix, 18. 

Tuvrinerre [p. 290].—Owenite identical with Thuringite, Dr. F. A. Genth, Amer. 
J. Sei., (2), xviii, 411. 


Tunestates.— Wolfram, Scheelite and probably Tungstate of Copper, [Min., p. 502], 
in North Carolina, F. A. Genth, Am. J. Sci., [2], xix, 22. 


TYRITE, D. Forbea—Resembles euxenite. Occurs in cry stals having a square 
section, but too irregular and unreflecting for measurement. Cleavage none. H. =65; 
G. =5°30 at 60° F. 5°56 of a massive piece. Color and lustre same as in euxenite. 

Heated in a glass tube decrepitates strongly, evolves water, and the powder re- 
sulting from the decrepitation is of a brilliant yellow color. B.B. with borax forms a 
glass of a reddish yellow color when warm, but colorless on cooling; with salt of 
phosphorus, soluble with difficulty, the glass greenish yellow while hot, green when 
cold. Analysis 


14°90 5°66 Osl 29°(2 5°35 8-03 6°20 4°52 = 100-25 
Oxygen, 264 0-23 O17 0°35 4°02 


raking the atomic weight of tantalum for that of columbium, the oxygen ratio of 
bases and silica is 5°23 to 11°31, [which is that of Columbite}]. Occurs with euxen- 
ite at a place called Hampemyr, Norway. 
2), xi, 352 
Ti 315 Me 43°5 Fe 81 Loss on ignition 2°0 = 85-1 

This analysis was made on the small lustrous unchanged crystals. G.—=2-89. The 
loss in the analvsis, which for want of material was not investigated, is explained 
by the recent discovery of boracic acid by Dr. J. Lawrence Smith. 

Specific gravity, according to G. J. Brush, of fresh small crystals of warwickite, 
3351: of large crystals, 3-423. (Communicated.) 

On p. 231, Min., vol. i, the proportion of boracie acid in warwickite should be 


stated at 15 to 20 per cent. 


Warwickire [p. 395].—-Analysis of warwickite by T.S. Hunt,* (Amer. J. Sci, 


* Mr. Hunt's Enceladite was instituted as a species on the large crystals of the 
warwickite, which had undergone, as he suggests, partial alteration. The com posi- 
tion obtained differed totally from Prof. Shepard’s results (as have all other examin- 
ations), and appeared at the time to indicate that the mineral was a distinct species. 
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Wrrricutre (Kupferwismutherz), [p. 88).—Analyses 1, 2, by 


Ann., xciii, 305 and 472),—and 3, R. Schenck (Ann. Ch. u. Pharm., xci, 232) 

Sulphur, 16°15 15°87 16°64 

Bismuth, 51°83 50°62 ? 

Copper, 81°31 — 99°29 99°68 Ors: 100 
Schneider deduces the formula 2€u S + Bi S2?, Bi star for the double atom of 
bismuth; or [8€u + Bi S*) 4 Bi, supposing it to contain some metallic 
Schenck g s tl 2€u8S+ Bis Sulpl ir 19-28, bist h 50°14, coppel 

58. In his analysis, he obtained 2°54 of iron which he excl as mixed sul 
phuret of iron : 
Wo.Fram [p ] Analysis of a wolfram from Neuhaus Stollberg near Stass 
burg, by R. Schneider (Pog cili, 474) 
W 76°57 Fe 18°98 Mn 4-90 Ca 0-70 Mi 
The protoxyd of iron manganese are to on her as 4:1] 
Xenotme fp. 401 The xenotime of Georgia contain rding to Dr. J. I 
rence Smith (Am. J.S8 9), x1 78), Pl rie at t 1] x 
cer with a littl henum and didy Li OXY 206 
Errata ar {ddenda to Miner VOLUME I--P. 67, 1. 14th fr. top, after 
add, “the plane a regular hexagon p. 197, after 1.9, add, X¢ O :1==138°380 
l'o p. 238, list of papers « la add, Raw . in ] 1 Lehr 
buch der Chem. Met ! Hausmann, Be zur Kenntniss der Eisenhohofer 
Schlachen net einem Ant fre Studier sG Ver. Berem 
Freunde, and an abstract in A J. Sci., (2), xviii, 422.—/. D. J rs crit ms on 
Hausmann’s paper, An J. ibid Jackson, ani i from Easton 
Pa., Proc. Amer. As iv, 884 (also this Suppl. under Curys 
VOLUME IL—P.8 1, for Linarowsk iSyranow 1.10 and 11 fr, 
top, for nd 2 2, 22; also in part of edition, for 2 —p. 40 top | 
for Jargionite i 'largionite ; and the corresponding chan 1 be made in the 
Index p. 44, 51 n top, before re d serpel e.—p. 47, over columns of 
analyses, add, 8, ¢ Fe.—p. 102, 28 1. fr. top, for specular ire magnetite.— 
Pp 117, 91 fr top G 156-466 to line above after Sven and 8 |. fr top 
after Bay, d nd.—p. 1 6t) \ r Dreithaupt, read Bri Tth analy 
sis, for Breith read Plattner, and after Si, add, and | | 8 > fr. botton 
add Cu and Le ns of analys p. 1 for 1 
d -1, and for O p. 181, 22 1. fr. top, for Fe, iFe- V1. fr. top, trar 
pose 72°85 and 2 —p. 190, 6 1. fr. top, for 25-14 | 204, in analysis 
10, the 6°68 is water.—p. 210, 12 1. fr. bottom, dé ‘at St. I ( la West.’ 
232, 1. 18 fr. t for 4 id 2 =P 6 and 257, in formula of Gehlenite, for eacl 
} and 4, p. 269, L. 14 fr. bottom put the semicolon of |. 15th after Island 
and in 15. for Y« uska, read Yamaska —p. 274,17 lL. fr. bottom, insert after C. W 
with idocrase and rnet” from the next lin p. 279, before analyse of Crocidolite 
add Analyses by Stromeyer ( Pogg., xxiii p..284, in ar 26, add Na 0°90, and 
in last L., for Westchester, Chester ¢ read Texas, Lancaster C 85 anal. 1 of Me 
taxite, for d ¥e.—p. 318, anal. 1, for 35°12, read 55°12 p. 360, 21 1. fr. top, for 
Ni e Ti sk, 7 Beresofski: and where Bx oceur t sh l be Beresofski 
—p. 389, L. 24 bottom, for Fe, read Fe —392, 5 1. from bottom, for Danbur 
read Dath 1.19 from top, for Fe read Pe. —457 ! top, for Walt 
haus¢ i\ h r.—p. 503, 1. 20 fr " r Ken rd Kokscharo 
Pp 17 f p G. A. Brush, read G. J. Brus] Add, aknowledgments to R. P 
Greg, Jr., for f ystals of Leadhillite, Susannite, Linarite, Triphyline Phe 
aut) would 1 again his obligations to Mr. Gr for var s important facts 
rest ing Br t ralogy, and also for many commut s relating to Euro 


whi h were 


R. Schneider (Pogg 


p an minerals ilities, most nerously contributed 
P. 49 n ( localities, for Aubert ul Aubert-Gallion: after Bouchervill 
idd M Polton read Pottor after St. Norbert, for Amethyst. read Apa 
tite after Watitace Mine, add Arsenical and S iphuret of Nickel, and Nickel Vit 
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riol; after Brucr’s Mryes, another locality, add Copper glance, Erubescite: add 
Prince's Location, on Lake Huron (see above, Guance). The author is 
indebted for the list of Canada localities to Logan’s Rep. Geol. Canada, and to Mr. 


P. 498.—On the Geological Ages of the Crystail Limestones ; (Communicated). 


The crystalline limestones of northern New York, and those of the whole of the 


north side of the St. Lawrence Valley are by Mr. T.S. Hunt referred to the Laurentian 
| A | System r s, which underlies the New York system, while the marbles 
of western Vermont, of Berkshire Mass., of northwestern and southwestern 
Connecticut, and of ithern New York, N. Jersey and Pennsylvania belong to the 
Trenton group of Lower Silurian rocks. The s rp ntines and dolomites which are 
found all along the eastern lin f these limestones from Lower Canada through 
Vermont and Massachusetts, to Winchester and Litchfield, Conn., and which are 
seen at New Haven, M rd and Hoboken, appear to belong to the upper part 

if the Hudson River group; while the limestones extending from Lake Memphre- 
magog, down the C ( it River Valley, to Halifax, Vt., and thence through 
Coleraine, Ashfield, Deerfield, Whately aud Bernardstown in Mass., are Upper Silu 
n: to which also belong th ireo-! weous rocks of western Connecticut, 
and probably those of Bolton farther east in the same State The limestones of 
eastern Massachusetts, as in Chelmsford, Bolton and Boxborough, and those of Wal 
pole and Attleborough, he suppo to be of Devonian and Carboniferous age. The 
in ystalline 1 rals occur a n the bighly altered rocks of the Laurentian, 
Lower Silurian and Devonian system See Mr. Hunt’s paper in the Am. Jour. Sci, 

xv 


Art. XXXVIL.—Review of Murchison’s Silurvia.* 


Tue geologist whose field of observation has been within the 
limits of the United States where the formations are spread out 
on so grand a scale and where there are such immense gaps in 
the series, can hardly look at the geological map of England with- 
out wondering at the perfection of the sequence in that country 
and the smallness of the space into which so great a variety of 
formations have been crowded. Hardly a link in the chain, as re- 
cognised by European geologists, can be said to be wanting: of 
the 28 élages, or groups, into which ail the fossiliferous rocks have 
been divided by d’Orbigny, only two have not been recognised 
in England, and of these, one, the étage Danien, is only a few 
yards in thickness. And how much ef the ardor and suecess 
with which geology has been cultivated in England is due to the 
multiplicity and variety of the facts forcing themselves, as it were, 
into the notice of every one who ever cast a glance at the rocks 
beneath his feet. The facilities which that country affords for 
obtaining a clear insight into the structure of the earth gives to the 
English geologist, in some important respects, very great advan- 
tages over his co-laborers in the same science in this country. 
Not to speak of the physical suffering which must be gone 
through in exploring the remote portions of our territory, how 


1 n Vraanic Remains, 
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much we lose in the rapidity and accuracy of our observations 
for want of good geographical maps. European geologists have 
as a basis for their operations almost an exact miniature copy of 
the surface, on which every elevation, every undulation of the 
ground, every land-mark, every stream and almost every house 
is laid down. With such maps he is not obliged to be his own 
surveyor, topographer and draughtsman, and he is never at a loss 

know where he is in the world. Another great advantage 
which an old and thickly inhabited country possesses over a new 
one, is the aid afforded by artificial sections of the rocks, such as 
are furnished by canal and railway cuttings, deep wells, mines or 
quarries. When the structure of a country is complicated, such 
helps become of the greatest importance, and the geologist who 
is deprived of their aid is often obliged to leave the most inter- 
esting problems unsolved. Great Britain, small as is the space 
she occupies on the map of the world, is the first of nations in 
mineral and metallic wealth, and depends more exclusively for 
her national prosperity on that branch of her industry with which 
geology is most intimately connected, than any other country. 
Thus it is that this science has at all times been a favorite there, 
and its cultivators have been numerous, devoted and highly suc- 
cessful. 

In the course of the development of English geology those 
rocks naturally got the first attention which were most accessible, 
most thickly filled with organic remains, and most simple in their 
stratigraphical position. The remoter districts of Wales and the 
north of England were comparatively neglected, under the idea 
that the rocks of those regions were too scantily supplied with 
fossils and too much metamorphosed ever to be reduced to a sys- 
tem of consecutive groups. ‘The same was the case on the con- 
tinent. The German geologists had contented themselves with 
calling all the rocks below the Old Red Sandstone primary and 
transition; but the line of division between them was rarely at- 
tempted to be drawn. Grauwacke was one of those indefinite 
names under which were ranged a great variety of rocks of differ- 
ent ages. Some attempts were made, it is true, to separate the 
transition rocks in Germany into groups; but as these classifica- 
tions were based on mineralogical and not on paleontological 
grounds, they were of no value in any general application ; they 
implied no real progress in the task of unravelling the order of 
succession of the older rocks. The first step in the right direc- 
tion seems to have been taken by Hisinger, who showed, in 1826, 
that the older fossiliferous rocks of Sweden might be separated 
into two groups, according to the nature of their fossil contents. 
In this country we were quite as completely in the dark on 
the subject of our older geological formations as they were 
in Europe in regard to their own. In the words of Murchi- 
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son, “ Before the labors which terminated in the publication 
of the ‘Silurian System,’ no one had unravelled the detailed se- 
quence and characteristic fossils of any strata of a higher anti- 
quity than the Old Red Sandstone ; and even that formation was 
only known to be the natural base of the carboniferous or moun- 
tain limestone, and to contain a few undescribed fossil fishes. 
Not only were the relations and contents of the inferior strata un- 
defined, but even many rocks which are now known to be 
younger than the Silurian, were then considered to be of much 
more remote antiquity. No one had then surmised that the 
great series of hard slates with limestones and fossils, which have 
been termed Devonian, is an equivalent of the Old Red Sand- 
stone, and younger than, as well as distinct from, the deposits of 
the still older Silurian era. On the contrary, British authorities 
believed (and I was myself so taught) that the schistose and sub- 
crystailine rocks of Devonshire and Cornwall were about the 
most ancient of the vast undigested heaps of greywacke. In 
short, the best geologists of my early days were accustomed to 
leave off with such rocks, as constituting gobscure heaps of sedi- 
ment, in and below which no succession of ‘ strata as identified 
by their fossils’ could be detected.’ ” 

It was in 1831 that Murchison, desirous of throwing some 
— on this dark subject, under the advice of Dr. Buckland, be- 
gan his explorations along the borders of England and Wales, 
ot the older rocks are well developed. At the same time 
Prof. Sedgwick, with similar intentions, selected North Wales as 
the field of his labors, and for many years both these gentlemen 
labored indefatigably to elucidate the order of succession of the 
paleozoic strata. In 1833 and 1834, Murchison presented vari- 
ous papers containing the results of his observations to the Geo- 
logical Society of London, and in the last named year prepared a 
classification of these ancient strata, which is essentially the same 
as the one now sustained by him, the rocks below the Old Red 
being grouped into four formations (Ludlow rocks, Wenlock and 
Dudley rocks, Horderly and May Hil! rocks, afterwards named 
Caradoc, and Builth and Llandeilo flags) the whole underlaid by 
the unfossiliferous greywacke of the Longmynd. In 1835 the 
name Silurian was given to these four groups, and the distinction 
between upper and lower Silurian was established. Eight years 
of persevering labor were at length worthily crowned by the ap- 
pearance of the magnificently illustrated quarto, entitled, “ ee 

Silurian System,” which appeared in 1838. In this work, 

well known to every geologist, the fossils which up to that hoe 
have been discovered in the Silurian groups were described and 
figured by the most eminent English paleontologists, and thus 
the means were placed in the hands of geologists throughout the 
world of studying their older formations and comparing them 
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with those of England. Nothing could have been more opportune 
for American geologists than the promulgation of the Silurian Sys- 
tem. ‘I'he study of our fossiliferous rocks had just been seri- 
ously commenced in this country by the organization of the ge- 
ological surveys of the great states of New York and Pennsylva- 
nia, which are chiefly occupied by the strata of the same age as 
those studied by Murchison, but developed on a vastly greater 
scale and in a much completer sequence. At this time the great- 
est confusion prevailed in regard to the position, age and nomeu- 
clature of our palwozoic strata. The Silurian and Devonian 
rocks of Pennsylvania were simply designated as “ secondary” 
by the State Geologist in his first report (1836). In the same 
year Mr. Featherstonhaugh described all the rocks of the North- 
west, including the whole series from Lower Silurian up to the 
coal, as being of carboniferous age, and in his report for the pre- 
vious year he had made still greater confusion in attempting to 
classify the rocks of the Atlantic States. T'roost had also consid- 
ered the Silurian of ‘Tennessee as carboniferous, and Eaton had 
identified rocks of the. same age in New York as of the age of 
the New Red Sandstone. 

Great was the impetus given to palwozoic geology by the es- 
tablishment of the Silurian System, and geologists everywhere 
began to search among their transition and greywacke rocks for 
the equivalents of the group, established by Murchison. No one 
however was more active in extending his system to foreign coun- 
tries than our author himself, and with the especial object of 
finding fresh confirmation of the truth of the British palaozoic 
classification he visited Russia, and with the aid of de Verneuil 
and under the especial patronage of the Emperor, carried out, in 
the years 1840 and 1841, an extensive survey of Russia in Ru- 
rope and the Ural mountains. In 1842,’°3 and ’4, farther investi- 
gations were made by Count von Keyserling in Russia and by 
Murchison himself in England, Germany and Scandinavia, and 
in 1845 the results of these laborious and costly researches ap- 
peared in the form of two quarto volumes entitled “The Geol- 
ogy of Russia in Europe and the Ural Mountains,” a work print- 
ed and illustrated in a style of truly imperial magnificence. Be- 
sides this work and the “ Silurian System,” numerous papers by 
Murchison, either alone or associated with Sedgwick or Verneuil, 
appeared in the transactions and proceedings of the Geological 
Society of London, in the preparation of which the aid of the 
most accomplished paleontologists of England was obtained in 
their various departments. 

The results of all these researches are presented by the author 
in a condensed form in the work now before us, an octavo of 
523 pages, evidently prepared with the object of posting up the 


> 


geology of the palzozoic formations to the present time and pre- 
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senting to the public a volume which should not be too strictly 
scientific to interest any but the professional geoiogist, and which, 
at the same time, might not, like the works previously mentioned, 
be inaccessible to many on account of its great cost. For this 
purpose, the original plates of fossils drawn by Mr. Sowerby 
and engraved for the “ Silurian System” have been reproduced 
by transferring to stone, with the exception of the ccrals, which 
being originally lithographs could not be thus made use of again. 
These latter however have been, with additions and corrections, 
drawn upon wood, and numerous species are also figured in this 
way which have been found in Great Britain since the “ Silurian 
System” was published, or of which better specimens have been 
obtained ; these were drawn on wood by Mr. Salter. Thus the 
‘Siluria” is declared by its author to be “a faithful outline of his 
previous labors and also of our present knowledge of the older 
paleozoic rocks as registered in the noble series of organic life 
collected in the Government Museum of Practical Geology.” 

Having thus noticed the successive publications of our author, 
it is proposed to glance at some of the principal results and opin- 
ions which are discussed in the Siluria, with especial reference to 
the light thrown on them by the researches of geologists in other 
countries, and particulariy in the United States. 

The author of the “ Silurian System” has been very much 
troubled during the last ten years, by the pertinacity with which 
his old friend and fellow-laborer, Prof. Sedgwick, has insisted on 
robbing his favorite system of its lower half in order to make out 
a “Cambrian System.” The controversy on this subject has 
been warmly carried on by both parties and their respective 
friends. Its history is briefly this: While Murchison was inves- 
tizgating the geology of the border counties of England and Wales, 
the typical “ Siiuria,” Sedgwick was equally hard at work in 
North Wales; both of these distinguished geologists having the 
same object in view, namely, the unravelling the order of suc- 
cession of the lower palzozoic strata. Apart from all considera- 
tions of personal qualifications for success, it is evident that the re- 
gion selected by Murchison was better adapted for the purpose to 
be obtained. ‘The rocks of North Wales are so much broken up 
and invaded by igneous masses, and hence so complicated in their 
stratigraphical relations, and moreover so poorly supplied with 
fossils, that it has required all the skill of the government corps 
of geologists, working out every thing in the most detailed 
manner, to determine the structure of the region. Hence, 
while Murchison had elaborated his views and divided the Silu- 
rian rocks into a number of groups, which have, in the main, 
been recognised by the Government Geological Survey, and, 
what is of still higher importance, had caused the typical organic 
forms of his system to be described and figured, thus enabling 
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geologists in other parts of the world to identify rocks of the 
same age, Sedgwick had made but little progress in his district, 
and certainly had not published a sufficiently clear account of his 
Cambrian rocks and their fossil contents to enable geologists to 
recognise them as forming a distinct system. The name Silurian 
has therefore been almost universally adopted ; and when it was 
found that Sedgwick’s Cambrian was nothing more nor less than 
Lower Silurian, the latter name had already become too familiar 
to make it possible, had it been desirable, to exchange it for an- 
other. Murchison did, indeed, on the authority of Sedgwick, 
for a time admit that the Cambrian rocks were distinct from and 
lower than his Lower Silurian; but he soon became convinced 
that this was au error, as has since been proved by the government 
geologists, who have demonstrated that the supposed lower rocks 
of North Wales are physically and paleontologically identical 
with the groups of Siluria. Unfortunately, as we think, the name 
of Cambrian has been retained by the British Geological Survey 
and is now applied to the non-fossiliferous rocks, below an arbi- 
trary base line, in which no fossils have as yet been found. The 
sandstones of Barmouth and Harlech, the slates of Llanberis and 
the conglomerates, grits and schists of Longmynd are included 
in the Cambrian as at present understood. These rocks, however, 
are not unconformable with the fossiliferous beds lying directly 
over them, and if hereafter, they should be found to contain or- 
ganic remains and these should be Lower Silurian types, then the 
name of Cambrian would have to be dropped. 

The whole space occupied in England and Wales by rocks 
supposed to be azoic is very small, only a few patches being col- 
ored as Cambrian on the geological map accompanying our au- 
thor’s work ; and should any or all of these beds prove to contain 
a few traces of organic life, it need not excite surprise, or at all 
invalidate our belief in the existence of a system of sedimentary 
beds destitute of organic remains in other parts of the world. 
Geologists have, indeed, been generally unwilling to admit that 
in the Lower Silurian we have reached the lowest zone of organic 
life, and with a few exceptions in Europe, among which the must 
prominent names are those of Barrande, d’Orbigny and Murchi- 
son himself, the name azoic has been rejected in its application 
to the lower unfossiliferous rocks, as implying what could not be 
proved, namely, that we had positive evidence of the deposition 
of sedimentary beds previous to the appearance of organic life npon 
thisearth. Murchison was the first to distinctly set forth the the- 
ory that in the lowest Silurian strata we have the first represent- 
atives of organized existence, that we are justified in asserting 
that a base line may be drawn from which paleontological rea- 
soning may start. In his “ Russia and the Ural Mountains” 
(1845) he thus expresses himself: “On this point, we have re- 
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cently convinced ourselves, by clear and indisputable sections, 
that the lowest beds (Scandinavian) charged with anything like 
animals or vegetables, are the exact equivalents of the Lower Si- 
lurian strata of the British Isles, and that these have been dis- 
tinctly formed out of, and rest upon, slaty and other rocks which 
had undergone crystallization before their particles were ground 
up and cemented together to compose the earliest’ beds in which 
organic life is traceable. ‘To the crystalline masses which pre- 
ceded that palzeozoic succession to which our remarks were mostly 
directed, we apply the term “ Azoic,” not meaning dogmatically 
to affirm, that nothing organic could have been in existence dur- 
ing those earlier deposits of sedimentary matter, but simply as ex- 
pressing the fact, that in as far as human researches have reached, 
no vestiges of living things have been found in them, so also from 
their nature they seem to have been formed under such accompany- 
ing conditions of intense heat and fusion, that it is hopeless to ex- 
pect to find in them traces of organization.” In the Siluria the au- 
thor seems to have partly abandoned this ground, since he speaks 
(p. 458) of the lowest sedimentary strata as being “ almost entirely 
Azoic, the heat of the surface of those earlier periods having been, 
it is supposed, adverse to life.” He has also hesitated about giv- 
ing the name of “ Azoic”’ to his lowest rocks and has adopted the 
term “ Longmynd or Bottom Rocks.” This change of opinion 
in the face of the large amount of evidence in support of the 
existence of Azoic rocks in various parts of the world which has 
accumulated in the last few years, is due, probably, to the dis- 
covery of a vestige of organic life in the purple and greenish 
greywacke of Bray Head near Dublin, a rock which is believed 
by the Government Surveyors to occupy the same place in the 
series as the rocks previously classed as Azoic on the other side 
of the channel. This most ancient Irish fossil is a peculiar zoo- 
phyte, in regard to which but little is known, but which has 
been called by Edward Forbes Oldhamia ; two species of it have 
been detected. Before asserting that the discovery of this polyp 
renders the rejection of the azoic system a matter of necessity, 
it must be recollected that the geological structure of the dis- 
trict in which it occurs is very complicated, and that the strata 
have been so folded together and invaded by igneous rocks from 
the lowest known strata up to the Upper Silurian, that it is with 
difficulty that the true succession of the formations can be made 
out, while the space occupied by those rocks which are designa- 
ted the ‘“‘ Bottom Rocks,” is so small when compared with the im- 
mense development of the Azoic in other countries, that it seems 
hardly proper to accept this as the typical region of the lowest 
formations. We see no difficulty in admitting that none of the 
Welch rocks are older than the Lower Silurian, while we regard 
the evidence of the existence of an azoic system in other parts of 
Sxconp Sgrizs, Vol. XIX, No. 57.—May, 1855. 48 
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the world as too strong to be easily set aside. The thickness of 
the Lower Silurian rocks may be increased to an almost indefinite 
extent by intercalated trappean masses and volcanic grits and 
conglomerates. This is not only exemplified in North Wales, 
where the trappean and Bala groups, which are made of a suc- 
cession of black slates, with occasional bands of sandstones and 
grits and great masses of trappean rocks and a few bands of lime- 
stone containing Lower Silurian fossils, reach the enormous devel- 
opment of 24,000 feet, but in this country, in the basin of Lake 
Superior, where the lower member of the Silurian, the equiv- 
alent of the Potsdam sandstone, which in its normal condition, 
at a distance from volcanic disturbances, is composed of a few 
hundred feet of fine-grained sandstone, in the region of trappean 
outbursts, acquires a thickness, with its associated trappean rocks 
and conglomerates, of at least three miles. 

The whole course of geological investigations since the publi- 
cation of the “ Silurian System” seems to us to have accumulated 
so much evidence in favor of our having reached in the Lower 
Silurian the commencement of the existence of organic life on 
the globe, that this is to be accepted as one of the great results of 
the science, at least until some vestiges of a Fauna or Flora of 
an older type shall have been discovered. There can be no fact 
more unequivocally made out than the extraordinary resemblance 
everywhere manifested in the Fauna of the oldest fossiliferous 
rocks. Throughout the whole extent of the earth’s surface which 
has been explored, we find that there is in the Lower Paleozoic 
types, as we descend in the series, a more near approach to iden- 
tity in fossils of remote localities but of the same geological period. 
In the Bohemian basin, whose geology has been so elaborately 
worked out by Barrande, this geologist describes, at the base of 
the fossiliferous beds, a series of schists, conglomerates and un- 
doubted sedimentary strata, in which not a trace of organic life 
can be discovered, and which he does not hesitate to designate as 
Azoic. These he divides into two groups, of which the upper one 
is not to be distinguished from the overlying fossiliferous beds 
either by stratigraphical position or mineralogical characters, re- 
sembling in that respect the Longmynd or bottom rocks of Siluria. 
Above the Azoic rocks rests the group of argillaceous schists con- 
taining a set of fossils, designated by Barrande under the name of 
the “ Primordial Fauna.” This Fauna is mostly made up of tri- 
lobites of the genera Paradorides, Conocephaiites, Ellipsocepha- 
lus, Sao, Arionellus, Hydrocephalus, and Agnostus, with which 
are associated a Pteropod, an Orthis, and two Cystidians or 
analogous bodies. Of the seven genera of trilobites above men- 
tioned, only one, Agnostus, is found in an overlying group; all 
the others disappear forever with the eruption of a vast mass 
of porphyry which separates the “ Primordial Fauna” from the 
“ Second Fauna.” 
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Both Barrande and Murchison agree in considering the “ Pri- 
mordial Fauna’ to be represented in Great Britain, although not 
as sharply limited as in Bohemia, by the so-called Lingula beds 
of Wales, which contain Paradoxides, Conocephalus, Agnostus, 
and Lingula, and by certain beds in the Malvern Hills, contain- 
ing Olenus. The same genera are typical of the lowest band 
containing organic life in Scandinavia, where the Azoic rocks are 
developed over an immense space and everywhere recognised as 
unconformable with the fossiliferous strata. ‘The number of 
species of trilobites in the Primordial Fauna of this region is very 
great, but they have not yet been as thoroughly studied as those of 
Bohemia. The lowest zone of organic life, however, is occupied 
by fucoids only. 

In this country we recognise the existence of the Azoic System 
over an immeuse extent of teritory in the Northwest. The fact 
that the Lower Silurian sandstones rest upon the upturned edges 
of the older unfossiliferous rocks, in an almost unaltered condi- 
tion and in the very position in which they were first deposited, 
renders the study of the relations of the two systems a very in- 
testing one.* In the Azoic rocks we have slates, ripple-marked 
quartz rocks, and occasionally thin bands of limestone with inter- 
stratified traps in immense masses, the whole being so folded over 
and metamorphosed as to render any éstimate of their entire thick- 
ness but little better than a mere guess. ‘These rocks extend far to 
the Northwest, but are much covered by heavy accumulations of 
drift, and, being in an almost uninhabited country, have been but 
little explored in their details. In Missouri, the oldest fossiliferous 
beds, which are of Lower Silurian age, but whose organic contents 
have been but little studied as yet, rest unconformably on altered 
sedimentary rocks and porphyries, and the same is said to be the 
case in Arkansas. In the Lower Silurian sandstone of Lake Su- 
perior the few relics of organic existence which have been found 
have a marked analogy with what has elsewhere been observed 
in the oldest fossilifeous rocks. ‘The only trilobite thus far ob- 
served is a Paradovides or a closely allied genus; besides there 
are a few fucoids and Jeingula. Farther west, however, in the 
same sandstone, on the St. Croix river, a series of trilobite beds, 
lying at the base of the fossiliferous formations, has been discov- 
ered by Dr. D. D. Owen, in the drawings of which Barrande has 
recognised forms either identical with or in the highest degree 
resembling Paradoxides, but of which the fragments figured in 


* Murchison has been, in several instances, led into great errors by adopting M 
Jules Marcou as one of his American authorities. Thus he has failed to recognise the 
unconformability of the Lower Silurian and the Azoic in the Northwest, a well-eetab- 
lished fact. We take the liberty of referring the author to Silliman’s Journal for 
March, 1854, where he will find Mr. Marcou’s geological knowledge of the United 
States discussed, and we have little doubt that, after examining that article, he will 
prefer to consult more reliable authors. 
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Dr. Owen’s Report are too imperfect to allow of their generic posi- 
tion being fixed with certainty. Barrande also discovered ona 
specimen of the St. Croix sandstone a Pteropod nearly allied to 
the Pugiunculus primus of his primordial Fauna. Add to these 
the Lingula, and the closely allied forms of Orbicula and Obolus 
and we have, with the fucoids of the Lake Superior and New 
York sandstones, a fair representation of the primordial Fauna. 
The unity of the system of organic life below the coal is very 
evident, and the great difference of opinion as to where the lines 
dividing the whole palzozoic series into groups ought to be drawn 
proves sufficiently the difficulty of breaking up the system into 
parts. ‘The Devonian System was proposed by Sedgwick and 
Murchison about the same time as the Silurian, and embraced a 
series of rocks intermediate in position between the upper Silurian 
and the Carboniferous. The fine-grained limestones and slates of 
Devonshire were regarded by these geologists as contemporaneous 
with the Old Red Sandstone of Scotland, the rocks of Devon and 
Cornwall containing shells and corals of both Upper Silurian and 
Carboniferous types, while the Old Red is rich in fossil fishes. We 
have in this country found it very difficult to reconcile our geol- 
ogy with the views generally adopted in England in regard to 
the Devonian. As has been shown by James Hall, our forma- 
tions can with difficulty be brought into parallelism with those 
of England, as long as the systems and groups remain with the lim- 
its which they have generally been regarded as having among the 
geologists of that country. The latest investigations, however, 
seem to have thrown new light on this subject and when the de- 
tailed examination of the groups in the south of Ireland which 
are intermediate batween the Carboniferous and the Lower Silu- 
rian shells have been published, we may hope to be materially 
aided in our comparisons. At present, Mr. Sharpe considers the 
South Devon limestones as the exact equivalent of the limestone 
of the “Systeme Eifelien” of Dumont* and therefore above the 
Old Red Sandstone. The Eijfelian is intermediate between the 
Condrusian and Ahrian systems, of which the former is repre- 
sented in England by the Carboniferous series together with the 
Culm measures of Devonshire, including the Petherwin and Pil- 
ton beds, which Mr. Sharpe removes from the Devonian to the 
Carboniferous. The Ahrian and the next inferior system, the Cob- 
lenzian, which are intermediate between the Old Red Sandstone 
and the Silurian, have not been recognised in England, but are 
considered to be represented in New York by the rocks between 
the Oriskany sandstone and the sandstone and shales of the Cats- 
kill Mountains. In the Devonian, as at present limited in Eng- 
land, the proportion of Silurian and Carboniferous species is so 


* This geologist employs the term syst2me as the equivalent of group, or subdivi- 
ison: terrain is his word for system as usually understood. 
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enormous that, as Hall justly remarks,* “ the small number of re- 
stricted species reduces the importance of the system to the value 
of some of our subordinate groups.” D’Orbigny, however, con- 
siders that the great number of species heretofore considered iden- 
tical is due solely to incorrect determinations. 

Where in England the line between Upper and Lower Silurian 
shall be drawn is another question which seems by no means sat- 
isfactorily settled, although Murchison remarks that “it was at 
the summit of this Caradoc sandstone that I long ago drew the 
line of demarkation between the inferior and superior masses of 
the Silurian systems and observations extended to many distant 
regions have confirmed the general truthfulness of that division.” 
In the original classification of the Silurian by Murchison, the 
Caradoc and Llandeilo groups were bracketed together as Lower 
Silurian, and in the Siluria we are reminded that all the fossils 
which most frequently occur in the heart of the Caradoc forma- 
tion are found in the Llandeilo, and yet the Government Survey- 
ors have decided that the Caradoc must be taken from the Lower 
Silurian and placed as an intermediate group between that and the 
Upper division, at the same time allowing that the two cannot 
be palzontologically separated from each other. Sedgwick and 
M’Coy have shown that the rocks colored as Caradoc in the Mal- 
vern Hills by the Government Survey are filled with Wenlock 
fossils. Partly as a result of this confusion, we find figured in 
the Siluria, as characteristic of the Lower Silurian a number of 
fossils which in this country are universally recognised as Upper 
Silurian only; for instance, Pentamerus oblongus, Halysites ca- 
tenulatus (Catenipora escharoides), F'avosites Gothlandica and 
others. 

The map attached to the Siluria, on which is represented the 
extent of the palzzoic rocks throughout the world, shows the re- 
markable fact that these, together with the Azoic or crystalline 
rocks, cover by far the larger part of the earth’s surface. Judg- 
ing by the eye it would appear that of the regions whose geology 
is approximately known, not more than one-fifth or one-sixth of 
the surface is occupied by the Mesozoic and Cainozoic, or Second- 
ary and Tertiary, strata. It will not escape any one’s notice that 
the predominating rocks in high northern latitudes are palzozoic ; 
as far north as the most adventurous explorers have penetrated, 
Silurian and Carboniferous fossils have been found amid eternal 
snow and ice. The great uniformity in the character of organic 
life over so vast an extent of the globe during the palzozoic epoch, 
indicating, as it does, climatic conditions of a very different charac- 
ter from those which now prevail, is one of the most interesting 
of the revelations of geological science. The very small devel- 
opment of the older fossiliferous rocks in the equatorial zone 


* Foster and Whitney’s Report, Part II, p. 312. 
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is another important fact which seems to us to indicate that the 
conditions for the growth of organic life in that part of the earth 
were unfavorable during the earlier periods of animal and veget- 
able existence. If the internal heat of the earth be adopted, as 
is done by most geologists, as the principal cause of the more uni- 
form and elevated temperature of the globe during the earlier 
geological periods, is it not a legitimate inference to conclude that 
the same causes which rendered the now frozen arctic zone suffi- 
ciently warm to support a prolific growth of plants and animals, 
must have so increased the temperature of the equatorial regions 
that life could not exist there except under peculiar and excep- 
tional circumstances? ‘Thus, the colder portions of the earth are 
by far the best provided with coal, and within the limits of the 
torrid zone there seems to be almost a total want of the proper 
coal-measures. 

The order of the paleontological development of the palaozoic 
strata can nowhere be so well studied as in North America. The 
vast space over which the older fossiliferous rocks are spread out 
and the fact that, in spite of the immense period since the ani- 
mals and plants entombed in them lived and flourished, they re- 
main almost in the same position in which they were originally 
deposited, are two strong reasons why this study should be car- 
ried on in this country with vigor and success. ‘The labors of 
James Hall have already shed a flood of light over this, the most 
interesting, department of our geology, and we look on the vol- 
umes of the “ Palzontology of New York” as a not less import- 
ant contribution to our knowledge of the palewozoic world than 
those of Murchison or Barrande. Much yet remains to be done 
in our great western valley, before our acquaintance with the his- 
tory of the development of organic life in our older strata will 
have reached anything like a satisfactory stage. When the various 
groups, which have been so thoroughly studied in New York by 
Hall, shall have been equally well worked out in their western 
and southwestern extension, we shall have a more complete pic- 
ture of paleozoic life, as developed under every variety of physi- 
cal condition, than any part of Europe can furnish. Thanks to 
the labors of Mr. Logan in Canada, we are fast gaining a knowl- 
edge of that interesting region thus getting a clue to some of the 
intricacies of New England geology, so that we may hope that so 
large a part of our northeastern states will not always remain but 
little better than a blank upon our geological maps. 

The subject of the original formation and distribution of gold 
over the earth’s surface is one in which Murchison has, since his 
visit to the Ural, been particularly interested, and a chapter of the 
Siluria is devoted to a recapitulation of what he has elsewhere 
published in regard to it. In 1844 our author was led, prin- 
cipally by an examination of specimens collected by Count 
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Strzelecki along the eastern mountain range of Australia to infer 
that there was a strong resemblance between that region and the 
Russian auriferous chain, and he adverted to this in his address 
before the Geographical Society in that year, suggesting that gold 
would probably be found there. It had indeed been already dis- 
covered by Strzelecki, as early as 1839; but at the earnest re- 
quest of the Governor of New South Wales this gentleman has 
kept the matter a profound secret.* In 1846 Murchison received 
specimens of auriferous quartz from that region, and he again en- 
larged on the analogy between the Ausigalian Cordillera, as he 
termed it, and the Ural chain, urging the Cornish miners to go 
out and seek their fortune as gold washers in that distant country. 

Since that time, he has written numerous papers, the chief ob- 
ject of which has beef to set forth the facts of his connection 
with the gold discoveries in Australia and to show that the pub- 
lic need be under no apprehension of a fall in the value of the 
precious metal, on account of its immensely increased production 
since the opening of the auriferous regions of California and Aus- 
tralia. This increase, according to Murchison, can only continue 
for a short time, since the records of mining have shown that au- 
riferous veins rapidly decrease in richness from the surface down- 
wards, so that they cannot be worked with profit, while the de- 
trital beds, from which almost al! the gold is obtained, are neces- 
sarily limited in depth and are therefore soon exhausted, espe- 
cially when Anglo-Saxon energy is directed to their exploration. 
Our author’s predictions have been more completely sustained in 
the case of Australia than in that of California. The yield of 
gold from the former country is already falling off rapidly, but 
the Californian gold-fields, although they were attacked four years 
before those of Australia are still yielding only a slightly dimin- 
ished quantity. Still there is no doubt that the maximum of 
production has been reached, and that there will be a decline, 
probably slow and gradual, but still inevitable. [t seems hardly 
possible to avoid the conclusion that enough gold will have been 
obtained in the course of the twenty years following the open- 
ing of California, to produce a sensible effect in depressing the 
value of the precious metal. The auriferous sedimentary and 
detrital beds are accumulated on a more gigantic scale along the 
flanks of the Sierra Nevada than anywhere else, and a very con- 
siderable time must elapse before they will have become exhaust- 
ed of their metalliferous contents, while it is by no means proved 


* It is worthy of note that the authorities of New South Wales again and again 
endeavored to suppress the knowledge of the existence of gold in that region, lest 
it should interfere with sheep-growing. Although Strzelecki was actually the first 
to tind gold; yet, practically, the discovery is due to Mr. Hargraves, a “returned 
Californian,” who with a little of the “ go-ahead” spirit brought from the other side of 
the world commenced “ prospecting” and digging, without much regard for governors 
or sheep. 
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that a very considerable amount of the precious metal may not 
be obtained from workings in the veins themselves, if properly 
and economically managed. 

Within the last few years, the ratio of the production of gold 
to silver has undergone a great change. Early in the present 
century it was by weight nearly as 1 of gold to 43 of silver; 
in 1845 when the Siberian washings were most productive, the 
ratio was 1:17; in 1852, when California and Australia were 
yielding most largely, it was as 1:4. It has been generally 
admitted by writers on,political economy, that so great a change 
as this in the relative amount of the two metals brought into use 
must have an effect on their relative values, and that silver must 
gradually rise to something approaching the value which it former- 
ly had as compared with gold. Murchison however has the extra- 
ordinary idea that “ Providence seems to have originally adjusted 
the relative value of these two precious metals and that their rela- 
tions having remained the same for ages, will long survive all the- 
ories.” He seems to forget, that the opening of the silver mines 
to South America in the sixteenth century so increased the produce 
of that metal as to depress its value, as compared with gold, from 
a ratio of about one to ten, which it had maintained fora long 
period, to one to fifteen. Since the earliest historical times the 
relative value of the two noble metals has always been more or 
less fluctuating, and, being dependent on the varying influences 
of demand and supply, it will no doubt always continue so; 
although, except under extraordinary circumstances, such as the 
discovery of the California gold-fields may be conceived to be, 
usually vibrating within narrow limits. 

The last chapter of the Siluria is chiefly devoted to a general 
view of the succession of life from a beginning, as based on pos- 
itive observation, carefully distinguishing absolute geological re- 
sults from mere theoretical speculations on what may hereafter 
be found. ‘The idea of a progressive development in animal and 
vegetable life, which was for a time so stoutly battled against, 
seems to be more generally recognised. It is now seen that in the 
general anxiety which once prevailed among geologists to bring 
down the higher types of organized existence into the lowest 
strata, a good many mistakes were made, which more careful ob- 
servations have set right. ‘Thus the famous tracks in the Pots- 
dam sandstone of Canada, which were once so confidently pro- 
nounced to belong to Chelonians, are now regarded as Crustacean. 
At one time we were led to believe that fishes made their appear- 
ance as low down in the series as the Lower Silurian, and this 
was strongly insisted on as opposed to the theory of progression. 
It now seems, however, to be almost certain from the comparison 
of observations made all over the world, that it is not until we 
rise to the uppermost beds of the Silurian System that we find 
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traces of vertebrate life, in the form of a few minute fishes. In 
England the earliest fishes are now supposed to occur in the up- 
per Ludlow, the so-called “ fish defences” in the lower rocks, 
having been shown to be crustacean. ‘The fragments of jaws, 
teeth and skin found in the “bone-bed” of the upper Ludlow, 
however, do not seem to be capable of being referred with abso- 
lute certainty to the class of fishes, since the opinions of pala- 
ontologists are divided with regard to the larger part, if not all, 
of them. 

Our author, therefore, seems to us justified in asserting that, 
looking at the Silurian System as a whole, we know that its 
chief deposits (certainly all the lower and most anterior) were 
formed during a long period, in which, while the sea abounded 
with countless invertebrate animals, no marine vertebrata had 
been called into existence; that these may yet be found is 
certainly not impossible; but every year of active exploration all 
over the world diminishes the probability of such an event, and 
should make us more unwilling to accept as a fact any supposed 
discovery of the kind, unless substantiated by undoubted evi- 
dence. 

In taking leave of our author, we feel strongly impressed with 
the change which under his guidance, has been wrought in 
our knowledge of the lower fossiliferous strata during the last 
few years; the impulse which his labors have given to palzo- 
zoic geology is everywhere felt and acknowledged. Still we 
close the pages of the “ Siluria” feeling quite as deeply that if 
much has been done, much more remains to do; the outlines 
have been drawn upon the canvass, but the perfect picture will 
only be the result of long-continued and associated labor. The 
geologists of this country especially have a noble task before 
them ; their field is almost unlimited, the results must be pro- 
portionally grand.—J. D. w. 


Arr. XX XVIII.—Barometric Anomalies about the Andes; by 
Lieut. M. F. Maury, U.S. N.* 


Lieut. Hernpon, U.S.N., in his descent of the Andes, in 
1851-52, on his way from Lima to explore the valley of the Ama- 
zon and to descend that river to the Atlantic, determined the 
heights of various places above the level of the sea, both by baro- 
metric pressure, and by the boiling point of water. His boiling ap- 
paratus was constructed by Mr. Wm. Wurdemann, of Washington. 

His observations as to atmospheric pressure, made with the 
view of determining heights above the sea level, appear to indicate 


* From Maury’s Sailing Directions, 4to, 1853. 
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that the form or shape of the Andes is repeated in the atmosphere. 
In other words, that there is in the region of the clouds, a ridge 
or pile of atmosphere, answering to an air-cast mould of the Cordil- 
leras ; for at the eastern base of the Andes he found the pressure of 
the atmosphere, as measured by the temperature of boiling water, 
to be nearly as great as it is usually at the sea level—and after 
having descended the river for nearly a thousand miles below this 
place of great pressure, he found that, according to the boiling 
point, he had ascended nearly 1,500 feet! 

These mountains extend from three to five miles up into the 
atmosphere. The Trade Winds blow almost perpendicularly 
against them. Of course, these winds are obstructed by an ob- 
stacle, which extends as far up, or nearly as far up, as they them- 
selves do; and, being thus obstructed in their course, would there 
not, consequently, be a banking up of air against the Andes, as 
there is of water against a rock or other impediment, over which 
the current of a rapid river has to force its way? In such.cases, 
there is a ridge or pile of water above the obstruction, and a de- 
pression or hollow in the water both above and below this ridge. 

Herndon’s observations on the boiling point of water, have sug- 
gested to me the idea of an air-cast mould of the Andes in the 
atmosphere ; in other words: that there is to windward—that is, 
to the eastward of the Andes, where the trade winds first im- 
pinge—an accumulation or ridge of atmosphere, with a valley or 
depression on each side of it. 

To illustrate this, I have had a diagram drawn, upon the sup- 
position that the average descent of the Amazon from Chasuta, at 
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the head of uninterrupted navigation, down to the sea, is 8 inches 
to the mile. Eight inches to the mile is probably too great a de- 
scent from the foot of the last rapid in the Amazon to the sea. 
But the object of the diagram is not to illustrate the slope of the 
Amazonian water-shed ; it is to illustrate the remarkable degree 
of barometric pressure that has been found near the eastern base 
of the Cordilleras. I therefore assume the descent of the river to 
be on the average, very nearly what Herndon’s observations made 
it to be, after he had passed from under the supposed elevation, 
or ridge of the atmosphere. ‘The distance from Chasuta to the 
sea is, by the windings of the river, about 3,285 miles. 

The dotted line, shows a profile view of Herndon’s descent, 
according to the temperature of the boiling point ; and the con- 
tinuous line, his actual descent, upon the supposition that the 
average inclination of the river from Chasuta to the sea is as be- 
fore stated—8 inches to the mile. 

irom Nauta, where his boiling point placed him at only 126 
feet above the level of the sea, to Egas, where, though drifting 
down the stream all the way, it placed him 1,715 feet, above it, 
the distance is 707 miles. If intermediate observations could 
have been made between these two places, he would probably 
have fonnd that he had passed from under this supposed air-cast 
range of mountains long before he reached EKgas. 

However, observations sufficient for a full explanation of the 
pheuomena presented by this diagram are wanting, and we must 
deal with those we have, as best we may, hoping by calling at- 
tention to the subject upon such meagre facts, some other trav- 
eller will be provoked into a thorough and complete series of baro- 
metric observations along the slopes of the Andes. 

Lieut. Herndon assumed that at the mouth of the Amazon, 
the mean height of the barometer would be 30 in., the boiling 
point 212°. But during a portion of his descent, the belt of the 
equatorial calms was over the mouth of the Amazon. All the 
ships whose Log Books I have with records in them, as to the 
barometer, show that it does not stand as high in these calms as 
it does on either side of them. Dewey’s observations at Para, 
confirm this. ‘Therefore Herndon’s heights as determined by 
the boiling point of water during his descent of the Amazon, are 
probably not so great as the standard, to which he referred his ob- 
servations, would make them. At any rate, whether his observa- 
tions were uniformly too great or too small, is immaterial to my 
present purpose, which is to show the remarkable variations dis- 
covered by him in the pressure of the atmosphere, particularly 
during his descent of the Amazon. 

At Nauta, in Peru, which is about 2,700 miles above the mouth 
of the Amazon, it appears there was an accumulation of atmosphere 
sufficient to cause a pressure nearly equal to the ordinary atmos- 
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pheric pressure at the sea level. In other words, this traveller 
found himself under a ridge or mountain of atmosphere, the pres- 
sure of which away up on the side of the Andes was nearly as 
great as is the mean pressure of the atmosphere down upon the 
sea shore. 

Drifting along down the river from Nauta, Lieut. Herndon, 
much to his surprise, found that according to his boiling point, 
he was ascending or going up-hill quite rapidly, though by the 
river and his own senses, he was descending. Finally, by his 
boiling point, at Egas, he ceased to ascend, and again began to 
descend according to it and his own senses also. 

It is worthy of remark, that M. Castlenau, the French traveller, 
who preceded Herndon, observed the same phenomenon with re- 
gard to the high barometer, at Nauta, that the American did with 
regard to the boiling point. 

Their measurements, which were both made on a bluff or high 
bank of the river, differ from each other as to the height above 
the sea level, 51 feet. At the next place—Pebas—where they 
both again observed, the difference between them is 138 feet. 
At Barra also, they both observed. Here, too, the German trav- 
ellers, Spix and Martius, observed. ‘These observations give the 
height of Barra, by Castlenan, 293 feet ; by Herndon, 1,380; by 
Spix and Martius, 522 feet; above the level of the sea. M. Cas- 
tlenau complains that in his descent of the Amazon his barometer 
got out of order, and that in consequence, he was compelled to 
reject a portion of his observations. Was it because his baro- 
meter made him apparently go up hill, as Herndon’s boiling point 
did, when he knew he was going down stream ? 

It is to be hoped, if this should ever meet the eye of that clever 
French traveller, he will have the goodness to let the world see 
those rejected observations. 

Moreover, it would probably depend upon the season of the 
year whether barometrical observations along the Amazon, and to 
the north of it, would detect this supposed repetition of the Andes 
in the air. When the equatorial calms are upon the Amazon, as 
fora month or two annually they are, the trade winds do not 
blow at Nauta or Pebas, consequently there would be no accumu- 
lation of air then, and from this cause, over those places. But at 
the other season, when the S. E. trades are felt at Pebas and 
Nauta, and when they are impinging and pressing against the 
Andes, I imagine they accumulate and pile up too, and will make 
the barometer feel the weight of this accumulation. Now, the 
fact that those travellers passed along the Amazon at differrent 
seasons of the year, may Aelp to account for this extraordinary 
difference in their barometrical observations. 

Reasoning from these facts and conjectures, I have been led to 
ask the question—that if there be an elevation in the atmosphere 
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to windward ef the Andes, ought there not to be a hollow or de- 
pression in it to leeward of them also? With the view of get- 
ting some light with regard to the answer to this question, I have 
sought to ascertain what is the mean height of the barometer at 
Lima and along the Peruvian coast of South America. It appears 
that the mean height of the barometer at Lima is, according to 
Doctor Unanue, 29°13, (27 putgadas, 4 lineas,) with a variation 
in its range of from 2 to 4 dineas (0-18 to 0-37). He says the 
barometer rises 2 lineas in the summer, and falls as much in win- 
ter. Assuming the mean height of the barometer at the sea level 
in Callao to be 30 in., Unanue’s mean reading would give 765 feet 
as the height of Lima above the sea. But according to a level 
run for the railroad between the two places, the height of Lima 
above the sea level of Callao, is only 496 feet, and until it was 
thus run, the height of Lima above the sea was generally 
assumed at what the barometer would make it, viz.: about 750 
feet. 

The change in the barometric pressure due a height of 496 
feet, is one-third of an inch, and this correction being applied to 
the Lima barometer of Unanue to reduce it to the sea level, 
would make the mean reading of the barometer at Callao to be 
29:46; thus confirming this conjecture, (so far as these scanty 
observations go, ) that the barometric pressure along this part of the 
coast, is less than that due to its latitude and elevation. Admitting 
these conjectures to be truths, we derive a practical rule, that the 
height of a chain of mountains determined by barometric pres- 
sure depends upon the way the wind blows. 

If the standard for comparison be placed at the foot of the 
mountain on the windward side, the height of the mountain will 
appear too great; and if it be placed on the lee side, the height 
of the mountain will be too low. 

Lima is far enough, or nearly far enough south, to be beyond 
the reach of the diminished barometric pressure due to the belt of 
equatorial calms. But Lima may be under the hollow or de- 
pression cansed in the atmosphere by the Andes, or rather in con- 
sequence of the obstruction which these mountains oppose to the 
trade winds. ‘The effect of this obstruction, as before explained, 
is to cause a banking up in the atmosphere on the windward side 
of the Andes, (as there was found to be over Nauta,) and a de- 
pression in the air on their lee side. Whether Lima is under the 
axis of this atmospherical valley or not, or whether it is on one 
side or the other of its axis, is a question for actual observation to 
decide. I shall certainly look for lower barometers in vessels 
cvasting aloug the shores of Peru, than [ would in vessels cross- 
ing the same parallels of latitude, but at a considerable distance 
oul to sea. 
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Upon the same principle and for the same reason, I should ex- 
pect to find in Southern Chile and Western Patagonia a bank of 
atmosphere to windward of the Andes, and a depression to lee- 
ward—the lee side in this place being the eastern, and the wind- 
ward side the western side—of the Andes. Now, Lima is in the 
range of permanent trade winds, and Lieut. Herndon, by assum- 
ing the barometer at the sea level of Callao, to be 30°019, would, 
after leaving that city, make the heights of all places determined 
by him, from 210 to 380 feet too high with regard to the Pacific, 
depending of course, upon the season of the year; for the fluc- 
tuations of the barometer here are periodical as well as diurnal. 

At Para, at the mouth of the Amazon, where we have a low 
barometer not from mountain agency, but from the effect of the 
equatorial belt of calms upon the barometer, Herndon’s heights, 
except under the remarkable banking up of the atmosphere to the 
windward of the Andes, are not far from 230 feet too great as 
compared with the sea level of the Atlantic at the mouth of the 
Amazon. Assuming the barometer at the level of the sea, for the 
mouth of the Amazon, to be on the average 30-019, Lieut. Hern- 
don by the boiling point, which agrees well with direct barome- 
tric determination elsewhere, makes the city of Para to be 255 
feet above the level of the sea. 

Para is about 90 miles from the sea, in an alluvial country ; it 
is about 15 feet above the mean tide-water level, and if we sup- 
pose that the river has thence to the sea a total fall of 10 feet, 
(more than an inch to the mile,) we should make Para 25 feet 
above the sea level. It can scarcely be much more than 25 feet, 
because we know, or rather because we are entitled to assume 
that the Amazon has no very great rate of descent near its mouth. 
Assuming, then, that Para is only 25 feet above the level of the 
sea, Herndon’s mean boiling point at Para, reduced to the sea level, 
would be equivalent to a mean barometric pressare of 29-64. By 
the mean of actual barometric observations taken at Para, he 
makes the barometer at the sea level, supposing Para to be 25 
feet only above it, 29°57, his readings being corrected for temper- 
ature only. 

If the Andes offered no obstruction to the passage of the trade 
winds—if there were no barometric anomalies resulting from the 
rising up of this chain of mountains into the air—and if we had 
a series of accurate barometric readings from Chasuta, (the head 
of navigation on the Amazon, ) down to the sea, we might expect 
that the elevation above the sea, as determived from such ecbser- 
vations, would gradually decrease from the foot of the mountains 
to the Atlantic. ‘There would in such a series of measurements 
be expressed, it is true, upon the resulting heights, the effect of 
diurnal changes of the barometer; and if the person making the 
observations were to be occupied for several months in descending 
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the river with his barometer, the agency of the periodical barome- 
tric changes would also be perceived by their effects upon his 
determinations of elevation. I am supposing in this case of 
imagined barometric heights, that such an observer would have 
no corresponding observations at the sea level, and that the height 
of the barometer at the mouth of the Amazon would be consid- 
ered a constant. 

The mean monthly heights of the barometer at Para, as ob- 
served by Dewey in 1846, 1847, and 1848, and tll May, 1849, 
showed an extreme range of only 0:4! in., viz.: from 30-02, 
which was the monthly mean for July, 1846, to 2961, which 
was the monthly mean for September, 1846. 

The fluctuations arising from the monthly barometric changes 
might give the line of descent along the Amazon, as determined 
in this way, a wave-like appearance, amounting, perhaps, to 300 
or 400 feet at most. But in the case before us, the change actn- 
ally amounted to something like 2,000 feet. For after Herndon 
had descended the river 707 miles, and approached with its cur- 
rent the sea level 571 feet, he was then 1,589 feet higher than he 
was when he set off. 

We cannot, therefore, well conceive how we could find from 
such a source as daily or monthly changes in the uniform baro- 
metric pressure of Para, such anomalies in barometric determina- 
tions, heights, and pressures as were observed. 

If the suggestion, that the high boiling point of Herndon and 
the high barometer of Castlenau at Nauta were caused by the pres- 
sure of the Trade Winds against the Andes, should turn out cor- 
rect, and the barometric observations on the head waters of the 
Amazon, both of Humboldt and Condamine, tend to confirm it, 
will not the Andes be converted into an immense anemometer, 
by which the force of the Trade Winds may be determined ; and 
if their force, consequently their velocity also? 


Arr. XX XIX.—Jmpressions (chiefly Tracks) on Alluvial Clay, 
in Hadley, Mass.; by Cuartes H. Hircucocx of Amherst 
College. 


In the summer of 1852, in company with Mr. E. C. Bolles of 
Hartford, I accidentally discovered various impressions on a clay 
bed situated upon the east bank of the Connecticut river di- 
rectly south of Hadley Centre, and a short distance north of 
Shepard’s Island. The bed lies beneath about twenty feet of allu- 
vial sand, which abounds in ferruginous tubular concretions. By 
the action of freshets, a large amount of the sand lying upon the 
clay has been removed, leaving about two or three acres of level 
surface exposed. ‘The bed itself is close by the place described 
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in my father’s (Pres. Hitchcock’s) Final Report on the Geology 
of Massachusetts, as abounding in claystones of remarkable forms. 

The impressions are principally found upon muddy deposits 
made by rains in the irregularities of the surface. The circum- 
stances in which these impressions occur, afford an admirable 
illustration of the manner in which similar appearances were pro- 
duced upon what is now solid rock. It is to be lamented that 
recent tracks were not more studied at the time when it was 
doubted by men of science whether ichnolites were originally 
made by animals. In those days of discussion at least one of such 
doubters was convinced that the impressions were fool-marks, by 
noticing a piece of clay in the cabinet having on it a few tracks 
of asnipe. Though skeptics are now few on this subject, addi- 
tional confirmation of the facts and deductions of Ichnolithology 
may still be of value. 

Impressions of thirteen different kinds of animals have been 
noticed at this locality: viz., of man, four species of birds, two 
of quadrupeds, one batrachian, snails and annelids, besides two or 
three of a doubtful character. 

The human imprint is one of the most interesting. Jt isa 
single impression of a boy’s foot, and occurs with two of a crow. 
Raindrop impressions had been made on the spot before the oth- 
ers had been formed, and were not entirely obliterated by the 
foot of the boy. All the strie and lines upon the sole of the 
foot appear distinctly on the specimens, particularly the fine 
strie and ridges. ‘The phalangeal impressions and papille of 
the crow’s foot are also strongly marked. The difference be- 
tween the integuments of the foot of man and birds is finely ex- 
hibited: in the former the lines are much finer, and parallel to 
one another, running mostly across the foot ; while in the latter 
the papillae cover the whole phalanx with dots, scattered irreg- 
ularly. 

The tracks which I have referred to the crow, may have been 
made by some other bird. It is a curious fact, that these tracks 
are frequently more difficult to refer to the true animal than Tri- 
assic* impressions. ‘I'he most common track at this locality is 
that of the common snipe, Tringa minuta. It is four-toed, and 
about an inch in length. In some places on the bed I have seen 


* Prof. Henry D. Rogers (see this volume, page 1238) has advanced reasons 
for supposing that the sandstone of the Connecticut valley belongs to the Jurassic 
rather than the Triassic series. My brother, also, (Dr. Edward Hitchcock, Jr., of E. 
Hampton, Mass.,) has recently discovered in this formation fine specimens of the 
Clathropteris, a genus of ferns confined in Europe exclusively to Liassic sandstone. 
He proposes to describe it in the following number of this Journal. But strong as the 
probability is that the Liassic sandstone exists in this valley, I have thought it best 
to use the name Trias. The recent measurement of two sections across the valley 
by my father, shows a thickness of rock four times greater than either the Lias or 
Trias of Europe, and leads him to conclude that probably several formations may 
exist here, which in time may be distinguished. . 
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perfect tracks of this species in rows several yards long, and 
some have been found in relief, by splitting open the layers 
of clay. A few thousand years might so petrify the impressions 
and their casts, that they could not be distinguished from fossil 
foot-marks, except so far as difference in species is concerned. 
The tracks of two other species of birds, one of them, perhaps a 
T'ringa, have been found; but with no additional character of 
importance. 

Of the two genera of quadrupedal tracks noticed, those of the 
dog only are recognised. In some specimens, because of the 
toughness of the clay, the claws merely are impressed. A care- 
less observer might suppose that these canine impressions were 
made by a biped, because he sees only an apparently right and 
left foot-mark. But aclose examination shows that every track 
is double: that is, the hind-foot steps into the tracks of each fore- 
foot. In other cases, instead of being double, the two tracks are 
placed side by side very near to each other. The marks of hair 
may be seen on some specimens. ‘The papille of the dog and 
crow are quite similar. 

At another place there were impressions in two long rows 
which were possibly produced by a young bird—the progress of 
Tringa minuta, perhaps. Others were made by a frog at rest. 
Of these last, the two largest were made by the hind feet; they 
are toed in. An oval spot between the tracks was probably 
made by the body of the animal. 

Another class of impressions forms irregularly curved lines. 
These may have been made by the smaller Conchifers and Mol- 
lusks, Unio and Paludina: of course, different species which were 
of the same size could not be distinguished from each other by 
their tracks. 

The trackway of an Annelid is very distinct. It is a continu- 
ous fimbriated trail, depressed in the centre throughout its whole 
extent and elevated along its edges. At least two species have 
been noticed. Of these daguerreotypes have been taken as well 
as of some others; and we find this an admirable, though some- 
what expensive, mode of preserving them. 

Raindrop impressions and air-vesicles have been found in 
abundance. They are more fully noticed beyond. 

From the facts obtained at this locality we derive a very 
clear idea of the manner in which foot-marks on stone were 
produced. 

The surface of the denuded clay is somewhat uneven. Every 
time it rains the depressions become filled with water, thus 
making small pools of muddy fluid, which form a deposit admi- 
rably fitted for receiving impressions. Upon this soft stratum, after 
the water has nearly dried up, animals tread, leaving the imprints 
of their feet. Subsequently the deposit becomes hardened by the 
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heat of the sun, and the tracks of course remain upon the clay as 
distinct as when first formed. Another storm arises, and a new 
stratum is brought on, covering up the former layer, without ob- 
literating the tracks. When the water has retired, this second 
deposit is trod upon, and hardened in the same manner as the 
first. At the same time the new layer fills up the recently made 
tracks. Thus an exact cast of the forms of the tracks is pro- 
duced. A third stratum protects the impressions upon the second 
deposit, and in this way the process may go on indefinitely. 
Having dug up and cleared the successive layers, the tracks in 
relief, as well as the corresponding depressed ones, have been 
found, as was stated in the description of the foot-marks made 
by the Tringa minuta. 

Now let us consider the condition in Triassic times, when the 
Connecticut valley was an estuary. Upon its shore after a plen- 
tiful rain, birds and other animals were scattered along in search 
of accustomed food. The heat of a tropical sun quickly hardens 
the first stratum impressed with tracks. Another shower comes, 
or more probably the tide rises, and a second layer is brought on, 
covering up the impressions just formed. This too in turn re- 
ceives the impress of feet and becomes hardened, as may also 
others in succession till the sandstone of the whole valley above 
the tracks, at least a mile thick, was deposited. And since ani- 
mals seek their food chiefly along the margin of the water, we 
find the rock, usually over only a few feet in width, impressed 
with tracks. 

The correspondence between the alluvial and Triassic impres- 
sions extends to every minute point. In both formations appears 
the same alternate order of right and left foot. They are found 
in relief in each instance. ‘The phalangeal impresssons are anal- 
ogous in both periods. The print of the claws, also, is quite 
distinct upon stone as well as clay. 

T'etrapodal ichnolites find alluvial counterparts at this locality. 
The form of feet and manner of gait of the Dog and Anisopus 
Deweyanus somewhat resemble each other. The fore-feet how- 
ever, in the fossil species, are much smaller than the hind. But 
the impressions, instead of being situated at an equal distance 
from each other, are arranged by twos—a large and a small track 
together. This peculiar arrangement arises from the structure 
of quadrupeds, and the rapidity with which the animal moves. 
The swifter the movement the more nearly the hind foot is 
brought into the place of the fore one. 

The tracks of a frog correspond well with the ichnolites of 
the Anomepus scambus. ‘There are specimens of the impres- 
sions of this animal in the cabinet of Amherst College, proving 
it to be a huge batrachian in a sitting posture, and like the spe- 
cimen on clay. ‘The impressions of the Conchifers and Mollusks 


C. H. Hitchcock on Impressions on Clay. 395 


upon the clay, illustrate the Herpystezoum Marshii and H. mini- 
mum of the fossil foot-marks. No difference in character be- 
tween the T'riassic and alluvial specimens has been noticed. 

The trails of Annelids have been found upon stone. Refer- 
erence is made to those upon the Clinton group of the New York 
Silurian rocks, described in the 2d volume of the Paleontology 
of New York, page 30, 31, figures 13 and 14. Some differences 
exist between the impressions occurring in the different forma- 
tions. But much of the diversity may be referred to the disparity 
of size in the animals, and the partial filling up of the fossil trails 
with sand. 

These tracks afford a presumption respecting the time of man’s 
appearance upon the globe. Among these impressions in Hadley 
as already mentioned, are those of man. Now, if he had lived 
when ichnolites were formed, it is probable that he would have 
left similar traces of his existence on stone: but in the whole 
series of rocks below the alluvial, no tracks made by human feet 
have been discovered. 

The phenomenon of raindrops on stone receives a beautiful illus- 
tration at the Hadley locality. ‘These are preserved most perfectly 
when it barely sprinkles. In a heavy or long continued shower, 
so many impressions are made, that they coalesce, and leave no 
distinct trace of their separate existence. The surface in this case 
resembles a chopped sea. Specimens of raindrop impressions de- 
noting every variety of shower, have been found upon stone and 
upon this alluvial clay. In no particular are they dissimilar. On 
page 502 of the Final Report on Geol. Mass., it is stated that 
some specimens of raindrop impressions denoted the direction of 
the wind when the mud was sprinkled. The alluvial depressions 
indicate the same fact, though less perfectly ; owing of course to 
the want of strength in the wind. 

The Hadley clay furnishes another appearance so similar to 
raindrops as to be mistaken for them, and which has led some ge- 
ologists to doubt the existence of fossil rainmarks. Air-vesicles 
are sometimes found scattered like raindrops over the surface. 
These are of course swelled upwards. By this mark they can 
always, when the surface has been undisturbed, be distinguished 
from raindrop impressions. But when the clay dries, the air es- 
capes, and the vesicles collapse, and may even sink below the 
surface. The gas in the vesicles probably proceeds from the par- 
tial decomposition of organic matter in the clay. ‘That organic 
matter also mixed with the clay, forms a thin film at its surface, 
which is raised by the gas into pustules. 

Another kind of impression common to stone and this clay is 
that of ripple marks. These are formed by the action of waves 
upon the bottom, arranging small quautities of sand and clay in 
coutinuous ridges. Specimens of ripple marks upon stone and 
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those observed on this clay bed exactly resemble each other in 
form and size. 

It may be added that we have found at this locality large sur- 
faces covered with scratches similar to the striae made upon stone 
by drift. Hence we infer that the latter may sometimes have 
been made in a similar way. In the spring, the Connecticut river 
is swollen to an unusual size, and filled with masses of ice and 
floatwood. Driven by the current, they are forced over this bed 
while it is scarcely covered by the water. And thus the surface 
becomes covered with striz#: all pointing in the same direction 
except a few which cross the others at a small angle. 

The phenomena of mud-veins are also illustrated by a fact 
noticed at this clay bed. Great heat causes clay to contract, 
as may be seen in deposits left by small pools of muddy water, 
which have been exposed tothe sun. ‘The surface of this bed 
in Hadley is similarly divided during seasons of drought. So 
when in Triassic times a clayey mud was cleft in this way, the 
returning tide, or a storm of rain would fill the fissures with de- 
tritus, producing the mud-veins which are very common in the 
rocks of the Connecticut valley. Another fact may be men- 
tioned here. The summers during which the best specimens of 
these alluvial foot-marks were obtained, were quite dry. If along 
drought succeeded a copious shower, a fine crop of tracks was 
gathered. Hence it may be inferred, that when the Triassic ich- 
nolites were made, the climate was tropical. ‘This will explain 
the remarkably fine preservation of delicate ichnolites. 

This locality serves to explain why among so many fossil foot- 
marks as have been disinterred, scarcely a relic of the animals 
themselves have been found. For three years I have not noticed 
on this clay bed any other trace of the animals besides their 
tracks. 

As this seems to be the common feeding-ground for many spe- 
cies, if any of them died there, their remains would probably have 
been devoured or floated away by the water. Such a spot there- 
fore, is the least likely of any to contain organic remains. As it 
seems to be a type of the spots where fossil footmarks occur, we 
may reasonably infer that the paucity of such remains in the 
‘Triassic rocks is not strange. 
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Arr. XL.—Emmons on American Geology.*t 


Tne laborious investigators of our American geology can 
scarcely find time for the preparation of popular treatises, which 
shall embody the results of their researches, and the consequence 
too often is that this labor is left for those who are most unfit for 
the task. It is but a few months since another pen than ours 
called attention to Mr. Marcou’s poor caricature of a geological 
map of North America, and showed that both the map and the 
accompanying text are full of errors and mis-statements, caleu- 
lated to give foreign readers most erroneous ideas, vot only of the 
state of American science, but of the true geological structure 
of the country. We recall this with more regret, because we 
observe that Sir R. I. Murchison was deceived by Mr. Marcou’s 
pretensions, and lent to the map a certain sanction in the pages 
of Siluria, before he was apprized of its worthlessness. The fact 
that Mr. Marcou is a comparative stranger in our country may 
explain his ignorance though not his presumption; but we regret 
to say that no such excuse can be urged in behalf of the author 
whose name appears at the head of this article. Dr. Ebenezer 
Emmons is known to the American public as having been the ge- 
ologist charged with the examination of the northern district of 
the State of New York, and as the author of the so-called 
Taconic System; besides which, as geologist to the State of 
North Carolina, he has given us two or three reports, which we 
may notice further on. With these antecedeuts, he presents to 
the world the first part of a work on American Geology. 

The author seems to have sat down to his task without any 
well defined plan, and hence the promiscuous arrangement, rep- 
etitions, obscurities, and contradictions of the volume. As to 
scientific accuracy, style, or even English grammar, the work is 
filled with errors. He objects in his preface to the works of 
American geologists, that they are not American, and proposes 
to give us a truly American geology. Our readers shall judge 
how far his work is worthy of such an honorable title. 

Passing over his preliminary remarks for the present, let us 
glance at our author’s classification of rocks. Besides the Hy- 
droplastic rocks embracing all the sedimentary deposits, and the 
Pyroplastic, including all traps, lavas, etc., we have a third class, 
Pyrocrystalline rocks, divided into laminated and massive, this 
last embracing “ granite, syenite, hypersthene rock, serpentine, 


* American Geology, containing a statement of the Principles of the Science, 
with full Illustrations of the characteristic American Fossils; to be completed in 
four parts, with an Atias and a Geological map of the U. States; by Ebenezer Em 
mons. Part lL Albany, 1854. 

{ The Editors make no apology for inserting a review of another of Dr. Emmons’s 
works, other than the fact of its recent publication and its especial claim to notice. 
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rensselaerite, and octahedal iron ore,” besides what he calls pyro- 
crystalline limestone, as distinguished from laminated limestone, 
which he however places in the laminated division of his pyro- 
crystalline rocks, with laminated serpentine, gneiss, mica slate, 
hornblende, talcose slate, etc., p. 43. He here objects to the name 
of metamorphic rocks as applied to gneiss, and the subsequently 
named rocks because “its use is theoretical, and was thus ap- 
plied on the hypothesis that those rocks are altered sediments, 
of which there is no evidence.” ‘The italics are our own, but we 
shal! let the author explain his notions of the origin of these pyro- 
crystalline rocks, which he tells us have been produced by the 
consolidation of the earth’s crust. 

** A pellicle must have ultimately been formed, and which still main- 
tains its existence as a constituent part of it. From the manner in which 
the surface cools, the consolidated masses which successively form, 
must lie in contact with the inferior surface of the first-formed pellicle. 
The thickness of the crust increases from below.” 

So that the order which is observed in the hydroplastic rocks is in- 
verted, and “ the newer are beneath and the older above.” —p. 45. 

On the next page we are told that the first formed rocks are the 
most highly crystalline, because the heat of the earth was great- 
est at the epoch of their formation. We are at a loss to conceive 
what greater heat than that of a central fused mass can be re- 
quired, or what better condition for crystallization can be con- 
ceived than that of a mass slowly congealing between the outer 
crust and the central fire. We are then told that granites are the 
first products resulting from the cooling of the earth’s crust ; as 
a consequence of the inverted order of succession already de- 
scribed, it would follow according to our author that granites 
shquld overlie all the other pyrocrystalline rocks, which we 
should find beneath it, arranged in consecutive layers, the least 
crystalline ones, like talcose slates, serpentines, lowest down! 
He further adds, “traps, and greenstones, never form those parts 
of the earth’s crust which belong to the most ancient periods— 
the rocks of the most ancient periods being represented by gran- 
ites and gneiss, whose structures are eminently crystalline.” 

The author, while he finds it difficult in speaking of veins and 
dykes of granite, (whose subsequent intrusion he admits,) to dis- 
tinguish this rock from his pyroplastic group, is not less disposed 
in the next paragraph to class greenstone with granite as a pyro- 
crystalline rock. Further on, serpentine, whose pyrocrystalline 
nature he has already asserted, is spoken of as an igneous rock, 
which, like other rocks of this class, has been formed at different 
periods. Quartz rocks, even when they have the character of 
sandstones, are set down as pyrocrystalline when found in the 
company of tale and mica slates, while of clay slate, which is 
described as a pyrocrystalline rock, he says, “ I should not regard 
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jt as an eruptive rock, and place it in this connection, were it not 
generally placed among the primary rocks, and were it not also 
quite common in proximity with veins in granite in North Caro- 
lina and other places.”—p. 104. Good and sufficient reasons truly. 
Elsewhere we read of pyrogenic rocks, that “at one extreme 
of time the rocks formed were all crystallized, while at the other 
they all want it.”—p. 62. There are no good grounds for distin- 
guishing a third class of rocks distinct from those designated by 
Mr. Emmons as hydroplastic and pyroplastic. The former may 
be so far altered as to become crystalline, and even undergo fusion, 
so as to take the shape and position of pyroplastic rocks ; indeed 
it would be difficult to prove that any of these latter rocks have 
any other origin than the fusion of subjacent hydroplastic strata. 

The pyrocrystalline limestones are introduced to our notice by 
Mr. Emmons in the following language, literatim : 


“The class of limestones under consideration, though they contain 
many minerals, yet as a rock it is not associated with any important 
ones except serpentine, and its congener rensselaerite. * * The cir- 
cumstances under which this rock occurs in this country, warrants its 
recognition as a rock quite as distinct from all others as granite. It is 
by no means a metamorphic mass.”—p. 57. 

Having mentioned the limestones of Northern New York, and 
those of the southern counties of the same State, he proceeds to 
object to the view that they are Silurian strata altered by heat. 
In order to sustain his own notion of the igneous origin of crys- 
talline limestones, Mr. Emmons confounds, perhaps ignorautly, 
the limestones of two different regions occurring under very un- 
like conditions. ‘Those of Southern New York and the adjacent 
parts of New Jersey and Pennsylvania have been clearly shown 
by Rogers and by Mather to be of Silurian age, while the crys- 
talline limestones of Northern New York belong to a formation 
older than the Potsdam sandstone. Mr. Hunt, of the Geological 
Survey of Canada, in a paper on the crystalline limestones of 
Canada and the Northern States, read before the American Asso- 
ciation at Washington, in May last, and published in this Journal 
for September, has clearly pointed out the facts in these two 
cases, and has shown that the different limestones cannot for a 
moment be confounded ; and that they have nothing in common, 
but the crystalline minerals which belong to the altered lime- 
stones of all geological ages. In Northern New York, as Mr. 
Hunt has shown, the presence of great stratified masses of a lime 
feldspar rock, having generally the composition of andesine or 
labradorite, and often mixed with hypersthene, characterizes the 
group to which the crystalline limestones belong, while there is 
nothing to represent these among the altered Trenton limestones 
of Southern New York. 


400 Emmons on American Geology. 


Mr. Emmons brings forward many cases in illustration of his 
theory of the hypogene origin of these crystalline limestones, such 
as their occurrence in veins and intruded masses among the feld- 
spathic and quartzose rocks of the region. ‘l'hat such cases exist 
is very true; but any one who has intelligently studied them, 
will admit that the limestones are nevertheless interstratified with 
these felspathic and quartzose rocks, and that they may be traced 
for miles in the direction of the undulations, maintaining through- 
out, the same relation to the accompanying strata. We speak 
from personal observation. ‘This is indeed so evident, that Mr. 
Emmons both in his Geological Report, and in the present work, 
finds no other means of describing the distribution of these lime- 
stones in New York, than to speak of them as beds, running 
N. E. and S. W. At the same time, Mr. Hunt, in the paper already 
referred to, observes that the limestone appears at some period to 
have been rendered almost liquid, and to have been subjected at 
the same time to great pressure, so that in many cases, it has 
flowed around and among the broken and often distorted frag- 
ments of the accompanying silicions strata, as if it had been an 
injected hypogene rock.” (‘This Journal, [2], xviii, p. 194.) 

The crystalline limestones of Pennsylvania, Virginia, and North 
Carolina are described by our author as “ ranges belonging to the 
laminated and schistose rocks,” yet he says, all these limestones 
must be regarded as belonging to the eruptive class, p. 83. Ac- 
cording to him they resemble the limestones of the Hoosick range 
in Western Massachusetts, which are also pyrocrystalline, and are 
not to be confounded with the Vermont and Berkshire marbles, 
“which are of sedimentary origin and belong to the Taconic 
system.” He then tells us that these two limestones are related 
to each other as granite and gneiss, as if he admitted the sedi- 
mentary origin of gneiss, which he has already classed with 
granite as pyrocrystalline. ‘The distinction which he draws be- 
tween the Washington and Pittsfield marbles is as baseless as the 
Taconic system to which he refers the latter. Both of these 
limestones belong to a single formation which may be traced with 
a continuous outcrop, from the exposures holding Trenton fossils 
near Missisquoi Bay, in Canada, through the marbles of Rut- 
land, of Berkshire and of Westchester Co., N. Y., the alteration 
gradually increasing, until we reach Orange Co., New York, and 
Sussex Co., N. Jersey. Yet the sedimentary origin of these rocks 
is not more clearly marked, than is that of those of the Lauren- 
tian series, which, having been disturbed and rendered crystalline, 
are, along their whole outcrop in Canada and New York, covered 
by the unaltered and horizontal palzeozoic strata of the New York 
system, the base of which is sometimes a conglomerate of these 
crystalline rocks. In the face of these facts Mr. Emmons would 
have us understand that the eruption of the crystalline limestones 
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and serpentives was subsequent to the deposition of the Potsdam 
sandstone, which he asserts ts vitrified in contact with the lime- 
stone. Again, speaking of the Adirondack Mountains west of 
Lake Champlain, which belong to the Laurentian series, he tells 
us that their elevation— 

* Was probably subsequent to the consolidation of all Lower Silu- 
rian rocks. On Lake Champlain the evidences of movements of a 
much later date are fully established. * * These movements have 
taken place since the drift. * ® It cannot be determined whether 
they extended to the central mass of mountains situated between Lake 
Champlain and the St. Lawrence. All that portion however of the hy- 
persthene rock, which extends to the lake has been raised about 500 
feet since the drift period.”—p. 77. 

The only evidence of recent elevation upon Lake Champlain, 
where all the palzozoic strata are undisturbed, is the existence of 
marine tertiary clays 500 feet above the present sea-level, and 
incredible as it may seem, Mr. Emmons has confounded the gen- 
eral elevation of the continent since the drift period, with the up- 
lifting of the most ancient mountain system of America! 

With regard to his vitrified Potsdam sandstone, the fact is sim- 
ply this, that the limestones of the Laurentian series are generally 
associated with very quartzose strata, and often with pure quartz 
rock, which constitutes an important member of the series, and is 
constantly mistaken for the Potsdam sandstone by Emmons. We 
have seen the unaltered and horizontal beds of this sandstone repos- 
ing upon the upturned edges of the crystalline limestone which 
was interstratified with the vitrified quartz rock, having in some 
of the beds the character of a conglomerate. In connection with 
this, we may meution an error into which the author has fallen 
in his description of the Potsdam sandstone in his report on the 
Northern District of New York. He tells us that this rock ap- 
pears at the Falls of Montmorenci in Canada, stained green with 
carbonate of copper, and resembling lithologically ‘‘the new 
red sandsone.” At this locality the Trenton limestone with its 
characteristic fossils, reposes upon the gneissoid Laurentian rocks 
with the interposition of a thin layer of conglomerate sandstone 
the debris of the inferior strata. If this be Potsdam, the whole 
ealciferous sandrock, with the Chazy, Birdseye and Black River 
limestones, are wanting. 

Serpentine as we have already seen, is placed by Mr. Emmons 
among the pyrocrystalline rocks, yet he tells us that the evidence 
of its igneous origin “is less than that of primary limestone.” 
‘“] have never seen it in narrow veins and dykes like greenstone, 
neither does it occur resting upon other rocks. It rather ap- 
pears to have been protruded between other rocks, as at Middle- 
field, where one side of it is bounded by hornblende, and the 
other by mica slate.”—p. 88. He elsewhere describes it as form- 
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ing a belt along the eastern slope of the Alleganies extending from 
Canada to Georgia. Such modes of occurrence scarcely go to 
confirm the notion of its intrusive character, yet we are told that 
‘the facts revealed by the relations of the associated rocks, sup- 
port the view that serpentine is truly an eruptive rock, and be- 
longs to the same class as granite and syenite,” (p. 89—) “ while 
it occurs so rarely among rocks of sedimentary origin, that its age, 
even approximately, is left undetermined.” Who but Mr. Emmons 
will deny the sedimentary origin of the Green Mountain rocks: 

We pass now to note some extraordinary statements with re- 
gard to the eruptive rocks on the Hudson River, known as the 
Palisades, which Mr. Emmons tells us— 


“ Are upon a north and south line of fracture, which extends north- 
wardly through the valleys of the Hudson, Champlain, and St. Law- 
rence, in the range of Montreal and Quebec. The trap rarely appears 
on this line between the Highlands and head of the Champlain Valley. 
At this point trap begins to appear again, and with frequent repetitions 
down to Port Kent. From this place onward to Montreal, the disturb- 
ance of the rocks is much less; but at the latter place the phenomena 
justify us in regarding it as the centre of a highly disturbed district. It 
may be traced onward to Quebec. It does not necessarily follow that 
this belt was fractured for 400 miles north of the Highlands in New 
York, at the time the eruption of trap forming the Palisades took place, 
yet it probably was. This erupted mass ranges along this fractured 
belt, and if this belt extends to North Carolina, it is one of the longest 
lines of eruption east of the Rocky Mountains. Admitting the fact of the 
continuity of this long line of fracture, we are led to look for some cause 
which determined its extent and direction. We have found a part of 
this belt to be occupied by trap and greenstone, and to form a very 
striking feature in its geology ; but upon other parts of the belt, though: 
the rocks are fractured and very much disturbed, yet the eruptive rocks 
do not appear at the surface: for example, between the Highlands and 
the head of the valley of Champlain. ‘This part of the belt, together 
with the more northerly part of it, between Montreal and Quebec, is 
upon a line of junction between two systems or formations, and the 
juncture or belt in proximity with it, is made up apparently of the thin- 
nest masses of the system, and hence is a line of weakness. If this 
position is true then, and if it has been one of great tension, it explains 
the fact of the fracture and disturbance upon the line.”—p. 111-112. 


This extended line of fracture is purely imaginary. There is a 
great anticlinal which running along the Hudson and Champlain 
valleys, is prolonged into Canada, through that of the Yamaska 
River, and hence to Deschambault, thirty miles above Quebec. 
This anticlinal, as Mr. Logan has shown, divides the palxozoic 
rocks of Northeastern America into two great basins, and be- 
longs to the series of undulations which have produced uncon- 
formity between the Champlain and Ontario divisions. Subse- 
quent disturbances have affected the latter, as well as the Helder- 
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berg series, and it is upon the upturned edges of these different 
strata, that the liassic sandstones of the Connecticut and Hudson 
valleys (which our author calls triassic and permian,) repose ina 
nearly horizontal altitude, and are penetrated by outbursts of trap, 
having not even the most remote connection with the great 
northern anticlinal, which is of the paleozoic age. Montreal lies 
entirely out of the line, being some thirty miles to the northwest 
of this anticlinal, and in the midst of a broad area of almost hori- 
zontal rocks of the Champlain division, broken here and there by 
masses of trap, which with beds of volcanic ash, are interstratified 
with different members of the Champlain group. Yet we are told 
by Mr. Emmons, that “the phenomena justify us in regarding 
Montreal as the centre of a highly disturbed district.” 

The object of all this is to pave the way for his Taconic sys- 
tem, upon which, although it may be superfluous to most of 
our readers, we shall make a few remarks. 'The T'aconic rocks, 
according to Emmons, are a series of fossiliferous sandstones, 
slates and limestones, reposing upon the western flank of the 
Green Mountains, and dipping beneath the rocks of the New- 
York system. The existence of such an inferior formation is 
however completely incompatible with the geological and geo- 
graphical structure of the region; for while the Taconic rocks 
are supposed to play a very important part on the east side 
of Lake Champlain, they are entirely wanting a few miles 
to the west, on the opposite side of the lake, where the Pots- 
dam sandstone reposes directly upon the crystalline rocks of 
the Laurentian series, which cannot for a moment be confounded 
either with the Taconic System or the gneissoid rocks of the 
Green mountains. Nor can any traces of such an inferior forma- 
tion be found along the whole northern outcrop of the New York 
system of rocks, which are seen from Lake Huron to the Gulf of 
St. Lawrence to rest upon the Laurentian series, without the in- 
tervention of any other strata. Passing over the gneissoid rocks 
of the Green Mountains, we find reposing unconformably upon 
their eastern flank, formations which belong to the Ontario and 
Helderberg series, and north of the parallel of 45°, although 
much altered, they exhibit their characteristic fossils. ‘The Lower 
and Upper Silurian formations are both traceable as far as the 
peninsula of Gaspé, forming a continuous outcrop of 700 miles, 
with a breadth of about 50 miles between the two, which is oc- 
cupied by the crystalline rocks of the Green Mountains. Now if 
these crystalline strata be, as Mr. Emmons maintains, older even 
than the Taconic rocks, we are required by his theory to admit that 
both the ‘Taconic and Lower Silurian strata are everywhere want- 
ing along the southeastern side of these mountains. ‘The simple 
solution of these difficulties, as long since shown by the Geological 
Survey of Canada, is this: the Green Mountains are the upper 
portions of the Chainplain division in an altered condition, and 
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the Taconic rocks as Mr. Hall many years ago made known, are 

none other than these same strata disturbed and partially altered. 

See also some remarks on the Taconic System, by H. D. Rogers, 

this Jour., 1844, xlvii, 151, and T. S. Hunt, Proceedings of the 

American Association for the Advancement of Science for 1850, 
. 202. 

The published results of the Canadian Survey show that the 
Green Mountain rocks as they escape from the limits of the al- 
tered district exhibit the characteristic fossils of the Hudson 
River group, while the white marbles of Rutland and Missis- 
quoi, as already stated, afford the fossils of the ‘Treuton limestone 
in their northern and southern prolongations. It has moreover 
been shown that the auriferous veins are not confined to the rocks 
of the Champlain division, but extend into the overlying slates. 
All these facts have been for years before the scientific public, 
and yet Mr. Emmons tells us, that the auriferous rocks are inferior 
to the Taconic System. He adds: 


* There is no evidence that the Lower Silurian are metamorphic 
rocks which contain the gold of the country. * * * I entertain 
the opinion that we have no facts which sustain the doctrine that the 
rocks of the Blue Ridge are altered Hudson River sandstones and 
shales, and yet the Blue Ridge, which is auriferous, is identical with the 


Green mountain range.”—p. 165. 

Mr. Emmons conceives that the Taconic and Champlain rocks 
west of the Green Mountains are wedge-shaped masses, which 
in a breadth of a few miles are reduced from a thickness of 
several thousand feet to nothing, and it is along the overlapping 
edges of these extraordinary formations, that he fixes his “line 
of weakness,” which corresponds to the imaginary line of fracture 
and disturbance. Comment upon this is unnecessary. 

The detailed description of the hydroplastic rocks is not given, 
but we have, to compensate for this deprivation, some eighty 
pages devoted to mines and mining, which we can only say are 
worthy of the author. We pass over his crude notions about the 
theory of metallic veins, and the economics of mining, expressed 
in his usual style, and shall confine ourselves to pointing out some 
two or three errors. ‘The iron ores of the Laurentian rocks are 
described as forming veius, while they in all cases form beds in- 
terstratified, with limestone and gneiss, and affected by all the 
undulations of the accompanying strata. The drawings given 
by the author, (pp. 140-150,) are sufficient to illustrate this, and 
to prove the incorrectness of his view. At p. 141 he attempts 
to explain the position of the iron by supposing that the strata 
have been folded since the formation of the veius. 

The lead mines of Wisconsin and Iowa are said by Mr. Em- 
mons to belong “to the Cliff limestone, the lower part of which 
is equivalent to the Niagara limestone of New York.” This is 
an old error which was corrected some years ago by Mr. Hall, 
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and it is now well known that the lead-bearing limestone of these 
regions rests upon the T'renton limestone and is overlaid by the 
Hudson River group. ‘The lead mines of Missouri however oc- 
cur in the Calciferous sandrock. 

In his description of the copper mine of Bristol, Conn., we are 
told by Mr. Emmons that the ore is gray copper, with yellow 
suiphuret, and that the locality is remarkable for its fine crystals 
of gray copper. The crystals of copper-glance or vitreous copper 
ore from this mine are well known to miveralogists, but gray 
copper, (faklerz) which Emmons confounds with this species, is 
a very rare ore in this country, and has never yet been found at 
Bristol. He also informs us that Chatham Co., N. C., affords veins 
of gray copper (copper-glance, ) “‘ which is probably an altered yel- 
low sulphuret.” But this is not the only instance where his min- 
eralogy is at fault; on page 53, leucite is classed with the zeo- 
lites, although it is a feldspar and has no affinities with that class. 
Steatite is said by our author scarcely to differ from tale ; but the 
only analysis given in the illustration of this similarity, is the 
following,—Silica 48°30, magnesia 26°65, oxyd of iron 2-00, alu- 
mina 6°18, and water 9-05, which is the composition of saponite ; 
the true steatites contain upwards of 60 p. c. of silica, with but 
little water and no alumina. 

Mr. Emmons’s zodlogy is however still worse than his miner- 
alogy. We quote a few samples from a glossary of scientific 
terms appended to his report on the Geological Survey of North 
Carolina, 1852. 

** Belemnite—a fossil of a cylindrical form, tapering rapidly toa 
point, and at one end or the other it has a conical cavity ; it is the back- 
bone of an extinct animal allied to the cuttle fish. 

“ Mammalia—animals which furnish glands for the secretion of 
milk. 

** Mastodon—see mammoth. 

** Mammoth—an extinct thick-skinned animal allied to the elephant.” 


He thus confounds the two distinct genera Mastodon and Ele- 
phas. And these we are ashamed to say, are from the pen of a 
man, who is uow, and has been for thirty years, Professor of Nat- 
ural History in an American college. 

Whatever else may be objected to our author, it must be con- 
ceded, that in endeavoring to enliven the technicalities of geology 
by excursions into other fields, he does not disdain to enrich his 
pages with gleanings from kindred sciences, and even to summon 
poetry and philosophy to compensate for his shortcomings in En- 
glish grammar. We shall take the liberty of transcribing a few 
specimens for the gratification of our readers. In his preliminary 
sketch of the physical geography of North America, he thus dis- 
courses of the ocean. ‘‘ The profound depths of the ocean are 
tenantless wastes, except for the dead who have here found rest- 
ing places, where no wind or wave can move them, or bring up 
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their sacred relics to light, and cast them once more upon a 
troubled shore.” —p. 26. The belts of sand which skirt our At- 
lantic coast, “in time support a scanty vegetation and admit of pas- 
turage for mules, horses, and sheep. The horses which run wild 
upon these semi-deserts belong to the pony breed; dut they are 
tough and hardy,” and our author naively adds, “ They invaria- 
bly refuse corn when first taken.” —p. 12. 

The moon “that luminary which shines with such silvery 
light and appears so plane and even’ to Mr. Emmons, and which 
he calls “a smaller pattern of our earth” appears to have exercised 
a strong influence upon his imagination; he gives “a diagram 
from the Penny Cyclopedia,” in order that the student “ may lo- 
cate the volcanic peaks,” some of which he tells us “ exceed one 
and a-half miles in height.” We may remark that according to 
the accurate measurements of Beer and Meedler there are six of 
these mountains which are over 19,000 feet and more than twenty, 
over 15,000 feet in height. A little farther on, the moon’s mass 
and density being given, we are told, ‘‘ Hence a body weighing 
six pounds at the earth, would weigh one pound at the moon, if 
each weight retained its terrestrial gravity !”—p. 119. 

In his report on North Carolina just quoted, he compares the 
cycles of the heavenly bodies with geological periods, and adds, 
‘for us space is a unit, and it gives us a measure of time, so that 
time is space, and space is time, but geology cannot convert time 
into space, nor space into time.” He then in the style of Mr. 
Chadband inquires “ why geology gives us no unit” of time, and 
consoles himself with the reflection that “the inquiry is futile, 
and wecan only say, that i can have no final cause; it can have 
no practical use.””—p. 86. 

As he draws to the close of the first part of his American Ge- 
ology, and alludes to the progress of the science, our author 
speaks approvingly of the “ inquiry after causes,” and he tells us: 


“ What is to be discouraged are the attempts to leap the wall ata 
single bound. We are to climb, and the steps are to be cut by labor. 
Proceeding in this way, even the essential nature of things may be 
opened before us. And whoshall forbid inquiries into the essential na- 
ture of spirit? Step by step we climb the ascending pathway. Light 
gleams up in the distance. The essence of cause, the essence of God, 
may faintly illumne the horizon of our prospects. It is the goal of man’s 
hopes and aspirations.”—p. 193. 


This is sheer nonsense, or it would be blasphemy, of which we 
are willing to acquit the author. But we have copied enough of 
this, and our only object in calling attention to such a production 
has been to utter a protest, in which we are sure that every one 
who has the honor of his country or the advancement of science at 
heart, will unite, against Dr. Emmons and his book as exponents 
of American Geology.— x. 


Correspondence of J. Nickles. 407 


Art. XLI.—Correspondence of M. Jerome Nicklés, dated, Paris, 
Dec. 30, 1854. 


Acapemy or Sciences.—On the relations which exist between the 
chemical composition of bodies and their physical properties.—The 
principal event of this month consists in the communication of the syn- 
thetic researches which have for a long time occupied M. Dumas, and 
which he has zealously pursued even when occupied with political and 
administrative duties as Member of the National Assembly and Minis- 
ter of Agriculture and Commerce. No one is better fitted for success 
in this kind of study, a subject so well adapted to his generalizing 
mind, and which he first opened to the world when in 1822 he published 
in Blainville’s Journal de Physique his paper “ Ona the relations between 
the atomic weights and densities of bodies.” At that time he an- 
nounced the identity of atomic volume of certain analogous bodies which 
afterwards were recognised as isomorphous: thus he prepared the way 
since pursued by MM. Hermann, Kopp, Schroder and others, with so 
much distinction. He then entered upon his great researches on the 
densities of vapors, invented the process which bears his name, investi- 
gated the relations between the equivalents of volatile bodies and the 
densities of their vapors, studied the great questions of isomerism, poly- 
merism and polymorphism, while at the same time he was perfecting 
the methods of investigation, and was also engaged with M. Liebig in 
bringing organic chemistry to the condition of a science. 

Besides the communication which he made in 1851 to the British 
Association, an abstract of which has appeared in the American Journal 
of Science, M. Dumas has published nothing for some years. However, 
he has often spoken on the sul 
Chemistry at the Ecole de Médecine, and also since 1852, in his General 
course on Chemistry, at the Faculty of Sciences (Sorbonne): and when 
M. Wurtz, his successor in the Faculty of Medicine, made his beauii- 
ful discovery of ammoniacal homologues, and recognised that each of 
the 4 equivalents of hydrogen of Az Ha, could be replaced by a metal 
or by a carburetted hydrogen, M. Dumas immediately estimated the 
possible number of alkaloid analogues of ammonium which we may 
expect to obtain in this way, and placed it at 490,000 at least; and 
we now know that this number is far from an exaggeration. 

What is the relation between the composition of these homologous 
alkaloids and their crystalline form or that of their compounds? ‘This 
is a question which I have resolved in 1849* not only as concerns the 
homologous alkaloids, but homologous bodies in general. By giving to 
the word isomorphism the extension which Laurent gave it, I estab- 
lish 

1. The isomorphism of the crystallized ethers of the same kind. 

2. The isomorphism of salts of the same kind and of the same ho- 
mologous alkaloids. 

3. The isomorphism of the anhydrous salts of the same base and of 
homologous acids. 

4. The hemimorphism of these same salts differently hydrated. 


ject, in his course of lectures on Organic 


* Recherches crystallographiques, par M. Nicklés, Comptes Rend. des Trav. Chem. 
le Laurent et Gerhardt, 1849. 
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I may take occasion to reproduce these facts which were at first 
strongly contested, although now admitted, and which a German chemist 
has recently brought out with some variations,* leaving it to be supposed 
that nothing had been done on the subject before. 

Two communications have been made by M. Dumas on these phys- 
ico-chemical questions. Not being able for want of room to speak of 
them with detail, I will restrict myself specially to that one which has 
not been published in the Comptes Rendus, but which M. Dumas pre- 
sented orally to the Academy. 

In order to compare, with advantage, the composition of bodies and 
their principal physical properties, M. Dumas employs a graphical 
method easily understood. He places, along the axis of abcissas, 
numerical values representing the atomic weights of bodies ; and on the 
axis of the ordinates he writes the values corresponding to the physical 
property under comparison: when for example, he would treat of the 
atomic volumes of the alcohol series C°H®t?02, ordinates are drawn 
proportional to their volumes, and it is at once seen that all these ordi- 
nates terminate in the same straight line making a certain angle with 
the abcissas; in producing this line towards the axis of the abcissas, it 
passes near the summit of the ordinate which corresponds to water, HO, 
the point of departure for the series. 

The acids C"H"O*, corresponding, as is known, to the series of so 
called alcohols, afford the same resu!t; all the ordinates of these acids 
have their extremities in this same straight line parallel to that of the 
alcohols to which they are related, and the prolongation of the line for 
the acids ends at the summit of the ordinate corresponding to the atomic 
volume of the binoxyd of hydrogen or oxygenated water HO?. 

As to the ethers of different acids and alcohols: the lines for the 
ethers of the same base but of different acids are parallel to the lines of 
the alcohols and acids; but for ethers of the same acids and of different 
bases, they are parallel to one another, but not to those of the alcohol 
and acids. The line of the nitric ethers meets the place of hydrated 
nitric acid ; that of the sulphuric ethers passes by the point representing 
hydrated sulphuric acid: the summit of the ordinate corresponding to 
liquid sulphuretted hydrogen is in the line of mercapton and its homo- 
logues. In fine, then, on producing the line of the ethers of the same 
acid, you always meet the point of the hydracid or hydrated acid corres- 


ponding. 

The line of the aldehyds is parallel to that of the alcohols; it is 
however a little less elevated. ‘The acids and the alcohols of the same 
series are united by lines almost parallel to the axis of the abscissas. 
The lines which unite the places of the compound ethers, the simple 
ethers, and the anhydrous acids, are straight, as well as those which unite 
together the alcohols and the hydrated acids ; but the ether and its al- 
cohol, the compound ether and anhydrous acid, are sinuous lines and 
very irregular (tres accidentées). The above are the principal facts 
flowing from the researches which M. Dumas presented in an eloquent 
manner before a most distinguished and attentive audience. 

Limits of the vaporization of Mercury.—Till now it has been 
admitted with Faraday that the vaporization of mercury is very lim- 


* Annalen der Chem. u. Pharm. Aug., 1854. 
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ited; that at 20°C. the mercurial vapor may reach a height of one 
decimeter, and at a lower temperature to 0° C., it does not exceed two 
centimeters. Faraday employed in his experiments a plate of gold 
placed at the requisite height. M. Brame, Professor of Chemistry at 
Tours, has found on his trials, that the vapor passes much beyond these 
limits. He used a reagent more sensitive than gold, viz., sulphur depos- 


ited in a vesicular state on a plate of glass, which becomes brown under 


the influence of mercurial vapor. In the vaults of the Paris Ob- 
servatory where the temperature is uniform, this reaction took place ata 
height of 1°20 metres in the space of twenty days; and by prolonging 
the experiment he was enabled to condense on the surface a ponderable 
quantity of mercury. It was the same with mercurial ointment, silver 
amalgam, tin amalgam, &c. From these experiments and others tend- 
ing towards the same end, M. Brame concludes that the vapor of mer- 
cury is subjected to the ordinary law for the mixture of gases and 
vapors. 

Assimilation of Nitrogen by Plants.—This subject is always un- 
der discussion. M. Boussingaul!t persists in de nying more st rongly 
than ever, that plants can assimilate nitrogen directly from the atmos- 
phere. His experiments have always been made on limited portions 
of air, while M. Ville, on his side, has constantly operated in the free 
air and perseveringly sustains the fixation of nitrogen. The following 
explanation offered by an agriculturist, M. Roy, appears to harmonize 
these discordant results. He admits that 
sorbed by the leaves, but that when dissolved in water, it is taken up by 


i1itrogen from the air is not ab- 


the roots. But a plant in an enclosed portion of a ere, which i de- 
veloped wholly in this condition, does not transpire water by the leaves ; 
and it hence must absorb by the roots only a very limited quanity of wa- 
ter and consequently an inappreci ible quantity of nitrogen ; such is the 
case in the experiments of Boussingault. On the contrary a plant endow- 
ed with great power of transpiration, as W heat, placed in the apparatus of 
M. Ville, absurbs as much more water as the transpiration is more ac- 
tive from the renewal of the air. The quantity of nitrogen which is 
then taken up by the water into the interior of the plant and assimila- 
ted, is sufficient to be sensible in analysis. 

Action of some animal fluids on the fats.—It is know n that M. Cl. 
Bernard attributes to me pancreas, the property of emulsionating fatty 
substances. M. Blondlot, Professor at the School of Medicine at Nancy, 
finds that this poaperty. does not belong exclusively to the pancreas; the 
chyme possesses it to the same degree. M. Longet now announces that 
the seminal fluid possesses this property in a much higher degree, and 
that under a temperature of 35° to 40° C., during 14 to 16 hours, fat is 
decomposed into fatty acids and glycerine. Before subjection to heat, 
the emulsion has an alkaline reaction, and after this treatment it is acid. 


Calculating Machine.—This machine is the invention of M. 
Thomas, of Colmar (Haut-Rhin). It was registered at the Patent Of- 


fice in 1820; and ever since then he has been perfecting it. His 
efforts have been appreciated, and the machine has taken a prize from 
the ‘Société d’Encouragement” in 1849, and at the World’s Exhi- 
bition at London. It was recently reported upon at the Academy 
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of Sciences by a commission consisting of MM. Cauchy, Piobert 
and Matthieu. <A similar honor has been conferred upon the author 
by the Academy of Sciences at Madrid, yet with a singular restriction : 
the Spanish Academy feared that if brought into use, it would be a dam- 
age to society by creating a distaste in those who would use it to exer- 
cising their minds in the study of numbers and their combinations. 

Pascal, who was the first to conceive of an arithmometer, though 
without the ability to realize his conceptions, was of a different opinion, 
and so have been the many scientific and practical men who have 
highly applauded all attempts of this kind. ‘The arithmometer of M. 
Thomas will be at the World’s Exhibition of 1855 at Paris. The ap- 
paratus is two metres long, and is constructed for 30 numbers: it gives 
the products of 15 numbers by 15 even to 

999, 999, 999, 999, 999, 999, 999, 999, 999, 999. 

It can consequently express an amount exceeding the number of grains 
of wheat in the whole world. When there is written on the squares 
the large number 


999, 999, 999, 999, 999, 


and upon the first slide (** coulisse”) a unit is written, by a single turn of 
the crank, there appeurs in an instant 

* 1,000, 000, 000, 000, 000, 
a result of a series of simultaneous changes, which are performed as 
by enchantment. 

A description of this beautiful piece of apparatus may be found in 
all its details in the Comptes Rendus for Dec. 11, 1854; it is by the 
Commission, by whom the arithmometer was examined and used for 
several months to their entire satisfaction. 

Artillery in the 15th Century.—A learned historian, M. Dureau 
de la Malle has discovered in the Public Library of Rennes, (Dep. of 
I’Iile et Villaine,) a manuscript illustrated with drawings representing 
the arms used ‘on war in the 15th century. It isa French translation 
of a celebrated work written in 1473 and entitled ** Gouvernement des 
Rois, par Giiles Colonna, A®gidius Rome, fundatissimus Doctor,” to 
whom Philip ** Le Hardi” King of France entrusted the education of 
his son Philip “* Le Bel.” It contained originally 10 designs which are 
attributed to Jean de Bruges, “* Grand-maitre” of the artillery of the 
Duke of Bourgogne Philip *“ Le Bon.” ‘These designs are now but 
seven in number; but they are sufficient to prove that cannon, howit- 
zers, hollow projectiles, bombs, were not a Flemish invention, and that 
they were not first used in the battle of Crécy ; that these agents of de- 
struction were perfectly well known at the end of the 14th century and 
the commencement of the 15th. Even the Paixhan guns were not 
a recent invention, though reintroduced in modern times. 

Gilles Colonna taught his young student to make a breach into the 
most fermidable ramparts in 14 to 20 days. 

Zoological Society for Acclimation and Domestication.—A year 
has hardly passed, and this Society* has already extended itself enor- 
mously and engaged the attention of all men of science and of almost 


* See this Journal, May, 1844, 
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all European governments. ‘The monthly Bulletin is full of results ob- 
tained by its influence and efforts. We owe to it partly the introduction 
of the Bombyx Cynthia, the silkworm which feeds on the Ricinus, as 
already mentioned ;* also the introduction of the Yak, a ruminant of 
Thibet which is now succe eding well in the Jura mountains where they 
are in a state nearly of liberty, under the superintendence of two mem- 
bers of the Society residing in those regions. ‘These animals have al- 
ready reproduced ; they afford milk and butter of good quality, and 
their hide is useful for various purposes. M. Dollfus, President of 
the Industrial Society of Mulhouse, and M. Schlumberger, Spinner, have 
made yarn from the wool of the Yaks which this Society had sent 
them, and they say that the manufacturers of carpets would obtain 
beautiful results from the product, it having high lustre and uniting the 
sofiness and elasticity of wool with the strength of the stoutest hair. 
According to a report of M. Duvernoy, Professor of Zoology at the 
Muséum d’Histoire Naturelle and at the College de France, the Thi- 
betans make out of the wool of the yak a cloth which sheds water. 
This animal bas been domesticated in Asia, and there is every prospect 
of success here. It is important to remember that the domestication of 
the merinoes, alpac a and lama was slowly soramgn ished ; that of the 
merino, conceived by Colbert, took a century ; that of the lama and al- 
paca, undertaken by Buffon, Is. Geoffroy St. Hilaire and others, is 
not yet completely realized. The Society of Acclimation has it in 
hand, and with its abundant means and extended resources, the experi- 
ment will be faithfully tried. 

Besides the above, the Society, on the report of Dr. Richard, Vice 
President, has undertaken to promete the multiplication and training of 
the Hemione (a species of the genus Horse), which is already domesti- 
cated at the Muséum d’Histoire Naturelle, under the care of I. G. 
St. Hilaire, President of the Society. It has been trained without trouble 
for the saddle and traces; it carries its rider without ** mauvaise vol- 
one.’ The female is « sily managed. The anime! is very intelligent, 
but aiso very sensitive, and it is necessary to treat him with gentleness, 
as harshness renders him restive and ugly. Dr. Richard has made the 
domestication of animals his study through life: his specialty is Zoo- 
techny of the mammifers, and his experience is of the highest value 
in all these questions of acclimation and domestication. 

Silkworms.—Since the muscardine has made so great ravages 
among the mulberry silkworm, there has been an attempt to introduce 
other kinds of silkworms. I have already spoken of the Bombyx of 
the Ricinus. It is now propos dto acclimate three American species 
of Bombyx; the Cecropia whose larves feed on leaves of the mer 8 
and may be fed also on the plum; the Luna, an elegant species of 
green color, which lives on the Liquidambar, and which will also to 
the leaves of different species of walnut; the Polyphemus, a large Al- 
tacus, of a brownish gray color, which feeds on the apple, oak, beech, 
&c. These three species are abundant in the woods of Louisiana, 
Georgia and South Carolina. Their silk is of inferior quality ; but it 
costs so littie to obtain it, that the acclimation of the species is regarded 
as desirable on the score of economy. 


* This Journal, January, 1852 


412 Correspondence of J. Nickles. 


Objections have been made to the introduction of silkworms afford- 
ing silk of an inferior quality. It is said that the ordinary silkworm is 
sufficient and that its production may be easily increased by extending its 
culture, so that France would not have to pay out to foreigners several 
millions of francs for raw silk for its manufactures ; and also that the 
Indian silkworm is better. ‘This is like objecting to the introduction of 
the ass because the horse is a superior animal. 

The great defender of both indigenous and exotic silkworms, M. 
Guérin Méneville, well known by his numerous works in Natural His- 
tory, has published a series of excellent papers on the subjeet in the 
Bulletin of the Zoological Society of Acclimation. He has founded, in 
connection with E. Roberts, at St. Tulle (Dep. of the Basses-Alpes) a 
Sericicole Institute (Institut Sericicole) in which they give gratuitously 
a theoretical and practical course on the silk industry. There are stu- 
dents there from different parts of France, besides some from foreign 
countries ; they assist in the labors of acclimation and amelioration of 
races which M. Guerin Méneville has undertaken, this savant giving, 
with rare disinterestedness, six months of each year to these labors. 

Anesthesis of Bees.—Apicuiturisis often find it desirable to stu- 
pefy bees, when, for instance, there are two feeble swarms and it is 
n Alsace, the 


best to kill the queen of one. In Brittuny, as well as 
smoke of a common puffball, Lycoperdon cryptus Lupi, has been em- 
ployed from time immemorial. In the Dict. d’Hist. Nat. of D’Orbigny, 
it is reported that in Southern Russia the Lycoperdon horrendum and 
the Endoneuron suberosum are used to intoxicate the bees in order to 
get their honey. Dr. de Beauvoys has taken up this subject, and has 
found that the best species for the purpose is the Lycoperdon gigan- 
teum. In using it,a piece of the Lycoperdon is put on burning charcoal 
contained in a chafing dish and covered with a funnel of stoneware, 
and the smoke is directed from it into the suspended hive: a cloth laid 
on the ground receives the bees as they fall. ‘The experiments have 
been repeated before the Zoological Society, in which the stupefaction 
of the bees continued for half an hour. 

Pisciculture.—This important subject has occupied much the 
Society of Acclimation. A method has now been ascertained by which 
we may know the maturity of the eggs of certain fishes, a method 
which has been arrived at through the researches of MM. Valen- 
ciennes and Frémy on the eggs of osseous fishes. ‘These investigators 
have found that the e 


‘as, while adhering to the ovarian lamella, give 
with water an abundant precipitate of a substance named by them Ich- 
tuline ; while the mature egg affords no ichtuline : whence the eggs of 
certain fishes are ready for fecundation when they give no precipitate 
with distilled water. In this trial with the Cyprinoids, for example, an 
egg is taken and broken upon a plate of glass, and a drop of pure wa- 
ter added: if the liquid is not clear the egg is not mature. 

Production of Alcohol.—The question bearing on the cheap pro- 
duction of alcohol has not made much progress since my last commu- 
nication. New projects and new processes have been sent to the So- 
ciété d’ Encouragement without appearing to resolve the problem. As- 
phodel, in this connection, may look forward to a fine future. Accord- 
ing to Dumas, the quantity of bulbs of asphodel in Algeria is enormous, 
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they cover a space 20 leagues square and are so crowded that clearing 
them out is a great labor. 

General Vaillant, who commands one of the military divisions in 
French Algeria, states that the pulp proceeding from the extraction of 
the alcuhol from asplhodel may be used as food for hogs, who eat it 
without hesitation and with advantage. In the month of May, June, 
July, and August, the proportion of the fermentable principle reaches 
even 12 p.c., nearly the maximum of that of cane sugar, and almost 
double that of beet sugar. 

M. Dumas also calls attention to another plant more abundant still io 
Algeria, the Scilla maritima, whose large and dry bulbs are so crowded 
in the soil that no space is left between. According to M. Fee, Pro- 
fessor of Botany in the Faculty of Medicine of Strasburg, the Scilla 
affords more than 30 p. c. of saccharine matter. It is however impor- 
tant to remark that it contains also a bitter principle which may injure 
the alcohol. 

Photographic news.—A number of Photographers are attached to 
the army in the east and share in the fatigues of the Crimean cam- 
paign. Four hundred photographic proofs have already been sent by 
them to Paris. ‘They present the facts respecting the land and sea 
forces in all their aspects and circunistances, with astonishing precision. 

One of the most surprising operations in Photography is the repro- 
duction of flowers, leaves and branches. At a recent meeting of the 
Academy of Sciences, amateurs have been agreeably surprised with 
the exhibition of an album containing more than one hundred pho- 
tographic proofs of flowers, remarkable for the harmony and perfec- 
tion of the work. The author is a protestant pastor, M. Braun, of 
Doznach near Mulhouse (Haut-Rhin). He proposes to form a collec- 
tion of studies, for artists who employ flowers as a means of deco- 
ration for painting cloth or paper, a manufacture for which the Haut- 
Rhin is distinguished. He also engages to group branches and flowers 
in a manner to produce effects highly interesting in an artistic point 
of view. Unfortunately M. Braun has not made known his secrets: 
we have heard accomplished photographers say that the processes 
actually known are altogether insufficient for attaining the results which 
he ciaims. 

Photographic proofs of another kind have been exhibited at the same 
Academic session by MM. Bisson brothers, Parisian phoiographers, for 
a long time well known. They are views of the Louvre, of a size 
which exceeds all that has been hitherto seen. They had before exhib- 
ited some fine views ; but they were far inferior to these, which are 80 
centimeters (30 inches) high and 60 broad, and as perfect at the 
border as at the centre. ‘The negatives on collodion were taken with 
objectives having an aperture of 5 inches, and 2 meters focal distance, 
from the shop of Lerebours and Secrétan. The plate was exposed 
about 20 minutes. 

(Euvres de Francois Arago, tome ii, Des Notices Biographiques. 
Paris. Chez Gide et Baudry.—This new volume contains the Eulogies 
of Ampére, Condorcet, Bailly, Monge, and Poisson, which were read at 
different times at the sessions of the Institute of France, and are almost 
all unpublished. 
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Astronomie Populaire, par Fr. Araco, tome i. Paris. Chez Gide et 
Baudry.—The author, in this volume, describes with his usual clearness 
the instruments used by astronomers. Apparatus the most delicate and 
the most complicated are treated of with so much simplicity that they 
become intelligible to persons least familiarized with physics. 

Lecons Elémentaire de Chimie, par M. Maracuti, Prof. de Chim. a 
la Faculié des Sciences de Rennes. 2 vols. in 12 mo, pp. 736-740. 
Paris. Chez Dezuobry et Magdeleine.—These Lessons are arranged in 
the form of acourse. In preparing them the author had his audience 
under his eyes. They are written with a precision and perspicuily 
which have given great success to the work. M. Malaguti has bestowed 
upon it the same care as on his fine discoveries in organic chemistry. 

Dictionnaire raisonné d’Agricufture et d’Economie du Bétail, sui- 
vant les principes ms s Sciences appliquées, par le Dr. Richard (“ Cant a) 
Vice President of the Zoological Society of Acclimation, &c. 2 vols. 
8vo. Paris. eer Auguste Goin.—Definitions of technical eri 
rural economy ; multiplication, hygiene, crossing, pairing, raising, ac- 
climation, of domestic animals; study of good and bad conformation ; 
choice of kinds or types for reproducing ; their influence on the ameli- 
oration of races; elements of the veterinary art, of physics, of agricul- 
tural entomology, of grazing, botany, &c &e. ; such are some of the sub- 
jects, treated by Dr. Richard, with his recognised ability. This work 
of the Vice President of the Zoological Society of Acclimation has been 
received with acclamation by its distinguished members. 


Correspondence of M. Nicklés, dated, Paris, March 1, 1855. 
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Obituary notice of Melloni.—The philosopher Melloni, whose death 
we announced in November, 1854, was born near the commencement 
of the century at Parma, where he began his studies. His sagacious 
and observing mind was soon apparent to his parents and teachers. 
The phenomena of the radiation of heat even thus early interested him 
and he was not slow to suspect the analogy between the radiation of 
heat and of light. More fortunate than Laurent and other promising 
youths, the young Macedoine Melloni had at least the satisfaction of 
seeing himself understood by those who had charge of his education. 
‘They encouraged his studious habits instead of endeavoring to divert 
him, and when in 1824 the Chair of Physics at Parma became vacant, 
Melloni was appointed to it although he had not then published any of 
his researches. 

Completely destitute of instruments, the young professor devoted his 
first effurts to contriving them. Nobili hed just then constructed his 
thermoscope. Melloni soon brought it to perfection, and Nobili was so 
pleased with the result that he proffered him his friendship. A note 
which Nobili inserted in the ** Biblicthéque Universelle”’ of Geneva is 
a token of the interest which that philosopher felt in the researches of 
Melloni. bar was almost his only labor at Parma where he remained 
till 1831; considerabie change then took place in his position which 
siimulated his actiy ity vend iin that time he began to publish the beau- 
tiful discoveries which established his fame. 

The political events which wpetentere ltaly during 1831 were the 
cause of this change. Melloni was one of the leaders of the Carbonari. 
Unfortunate and proscribed, he took refuge in France with his thermo- 
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scope. As he was already well known to the French savants they were 
not slow in giving him a position and thus provided him with the 
means of continuing his studies. He was appoinied to the chair of 
Physics in the College of Dole (in the Jura) a little village unfortu- 
nately destitute of scientific resources. Not wishing to remain long at 
such a distance from all scientific centres, he took his dismission and 
returned to Geneva long renowned for Saussure, DeCandolle, De la Rive 
and Prevost. Now at length his intellectual wants were satisfied. De la 
Rive put at his disposal his scientific apparatus, and with these conven- 
iences he prepared his first memoir upon the radiation of heat, soon fol- 
lowed by many others, for which, on the recommendation of Faraday 
he obtained the Rumford Medal which had been given some years be- 
fore to Malus and Fresnel. At the same time M. Biot made an able 
report to the French Academy upon all the labors of Melloni, from his 
thermo-multiplier which was so sensitive as to be affected by the heat 
of the human body at a distance of 50 feet, down to the heterogeneity 
of the ealorific spectrum, a discourse which led De la Rive to cail Mel- 
loni “the Newton of heat.” During this time, the Italian philosopher 
was attentively examining the different sources of heat: he repeated 
the experiments of Davy upon the proper heat of insects, and he ob- 
served anew that the phosphorescent bodies give certain indication of 
sensible heat. He also studied the moon with reference to its radiation 
of heat and was a long time without obtaining satisfactory results. 
However after a time he succeeded, having used a lens a metre in di- 
ameter, and taking many precautions. 

So many remarkable labors called toward him the attention of the 
Italian government. He was summoned to Naples as Professor of Phy- 
sics, and charged with meteorological observations upon Vesuvius. He 
remained in this position until quite recently and was removed from it 
at a time when he least expected it. Without taking into the account 
the services which he had rendered to science, the Italian government 
heeding only its own fears or its resentments, deprived him of his post 
and rendered it impossible for him to continue his researches. He re- 
tired to a farm which he owned in the vicinity of Naples and there 
occupied himself with some investigations in electricity, until his death, 
which occurred on the 7th of August, 1854, brought them unfinished to 
a close. A treatise upon the calorific spectrum, entitled, “* La ‘Thermo- 
chro8e,” was found among his papers and published by his friends. Mel- 
loni was a corresponding member of the French Institute, and also of 
other scientific bodies. 

Death of M. Braconnot.—The discoverer of xyloidine, pyrogallic 
acid, equisetic acid, leucine, populine, etc., the author of the transforma- 
tion of wood into sugar, the patient analyst, who for half a century has 
continued his labors upon the proximate principles, died at an advanced 
age at Nancy in the department of Meurthe on the 13th Jan., 1855, 
where he was established and where nearly all his labors had been per- 
formed. In another communication, I will give some biographical ac- 
count of this celebrated chemist. 

Death of Joseph Remy.—We have often brought before our readers 
the poor fisherman of the Vosges mountains who without instruction, 
without scientific education, was a discoverer in the domain of natural 
history, and gave to humanity a new branch of useful industry well 
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named, pisciculture. He died as he lived, poor and modest, having 
hardly had opportunity to enjoy the pension allotted to him by govern- 
ment. He expired at 51 years of age in his native village /a Bresse 
(department of Vosges). We have, during his life time, given a short 
account of his career, which may be found in the volumes of this Jour- 
nal of the two years past. He left a wife and six children, the oldest 
of whom, a young man of 30, shows talents similar to his father’s, if 
we may judge from his fulfillment of the charge committed to him by 
the minister of Agriculture for repeopling the Loire. 

Monument to Arago.—The subscriptions for the erection of a monu- 
ment to Arago have amounted to a sum sufficient to carry out the 
plan proposed. A sarcophagus of a simple and severe model, orna- 
mented with wreaths of laurel, and having inscribed upon it the titles 
of the principal works of Arago, will support his statue cast in bronze. 
This recumbent statue will be covered by a shroud, the head inclined, 
the pen falling from his dying hand, as it wandered over the celes- 
tial sphere. ‘The execution of this monument has been intrusted to a 
celebrated sculptor, David Angers, and its completion is expected by the 
last of May. (To be continued.) 


Extract froma letter from T. S. Hunt to J. D. Dana, dated Montreal, 
Canada, March 12, 1855. 

On the Equivalent of some species.—The crystals of the compound 
of grape-sugar and common salt, which you have found to be rhombo- 
hedral, closely approximating to —2R of calcite*, gave me by analysis 

3°31 p. c. of NaCl closely agreeing with the formula of Erdmann and 
Lehmann, C24H24O24, NaCl, H2O2, which requires 13°40 p.c. The 
density of this substance was determined with great care in oil of tur- 
pentine, and gave for small well formed crystals the numbers 1:561 and 
1575 ;_ two other trials with crystals half an inch in diameter, gave 
each 1558. ‘The mean of these four determinations is 1-563 (water 
being 1:000), and gives for the above formula with an equivalent 
weight of 436°5, a volume of 279-25, which doubled is 558-5. 1 had 
previously, as you know, fixed the volume of calcite and the species ho- 
maomorphous with it, at between 555-0 and 564-0, and the present de- 
termination seems to confirm the correctness of my view. It is worth 
while to compare the volume of this compound with those of milk-su- 
gar and cane-sugar, both prismatic species, whose volumes, correspond- 
ing like the above to Cas,etc., are respectively 464 and 430, accord- 
ing to the determinations of Playfair and Joule. Correct observations 
upon the crysiallization and density of grape-sugar are still required. 

The crystals of codeine which you find to approach brookite in form, 
and which may likewise be compared with Barytest, gave me in three 

*, The crystals are little shorter than broad and present the faces of an acute 
rhombohedron with the terminal truncating plane O, this last convex. The angle of 
the rhombohedron, over a lateral edge is 101° 40’, giving for the angle over the ter 
minal edge 78° 20’. The angle of —22 in calcite is 78° 51’.—v. p. p. 

+ The angles obtained by the writer for codeine using reflected light with the re- 
flecting goniometer are 7: /==99° 48’, #2:i7=184° 20’, 1%: 20’. Miller ob 
tained for the corresponding angles 100° 46’, 134° 50’ and 92° 20’; and Kopp fou nd 
for the first and last 101° 30’ and 92° 30’. If Miller’s 134° 50’ is right, then his 
100° 46’ would be by calculation, 100° 80’. The corresponding angles in Brookite 
are 99° 50’ (to 100° 50’), 184° 22’ and 93°16’. These are very near the correspond- 
ing angles of Barytes, if 1% be taken as }%.—s. p. p. 
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determinations of density, with large crystals, the numbers 1-302, 1°297, 
and 1:300 (water being 1-000), giving a mean of 1°300, which, with 
the furmula fixed by Anderson, Cs6H2i1N Oc+H202=317, gives a 
volume of 244. The density was determined in distilled water, and I 
convinced myself that the loss by the slight solubility of codeine in this 
liquid, produced no sensible error. 

I have made two determinations of the density of transparent cleava- 
ble rock salt, in oil of turpentine, and have obtained the numbers 2°137 
and 2-134, (water being 1-000,) which approach very nearly to that of 
Kopp, 2°15. Taking as the mean 2°135, we have for the volume 
10 NaCl the number 172, corresponding to the volume of alum, 274. 
(See this Journal [2], vol. xvi, p. 206.) 

On the so-called Talcose Slates of the Green Mountains.—Besides 
the beds of steatite and chlorite slate among the altered Hudson 
River rocks, there is a great amount of reddish and greenish glossy 
unctuous slates, which disintegrate very much by the action of the 
weather, and have hitherto been known by the name of talcose slates. 
It was however evident that these were formed by the alteration of or- 
dinary clay slates, and | have found by analysis that they contain little 
or no magnesia, but are essentially silicates of alumina, belonging 
to the class of minerals represented by pyrophyllite and pholerite, 
which are aluminous tales. The nacrite of Thompson from Brunswick, 
Me., is probably ailied to the former, and his ¢talcite from Wicklow, 
Ireland, to the latter species. In the crevices of a sandstone associated 
with the above described slates on the Chaudieére river, I have obtained 
a beautiful white mineral in minute pearly scales, whose analysis has 
afforded me the composition of pholerite. I shall send you soon my 
detailed results ; meanwhile, to avoid the perpetuation of an error, I 
would suggest for these unctuous aluminous schists the name of nacre- 
ous or nacrite slates. 

On a newly discovered Meteoric Iron.—A \arge mass of native iron 
was found last autumn upon the surface of the earth in the township of 
Madoc, C. W. ; it has since been procured by Mr. Logan, the director 
of the Geological Survey, in the collection of which it has been placed. 
The mass is rudely rectangular and flattened, but very irregular in 
shape ; its surface is deeply marked by rounded depressions which are 
lined with a film of oxyd. It closely resembles in appearance the 
Lockport (N. Y.) iron, with which it seems to agree in composition ; a 
single analysis gave me 6°35 per cent of nickel, in which no cobalt 
was detected. The iron is very soft and malleable, and from a trial 
with a small fragment, exhibits a coarsely crystalline structure; the 
weight of the mass is 370 pounds. We purpose to have it cut, and | 
shall then be able to make a more complete examination of the iron. 

On some Ores of Nickel from Lake Superior.—Some specimens from 
Michipicoten Island, Lake Superior, furnished me by my friend and pu- 
pil, Mr. Charles Bonner, have been found to consist of nickeline As Niz, 
and domeykite AsCus. ‘The ore was mistaken for the first named spe- 
cies, but is intermixed with a tin-white mineral, often tarnished, which 
appears to be the arseniuret of copper, since the varying results of sev- 
eral analyses, correspond to different mixtures of the two species. As- 
sociated with these is an amorphous earthy mineral with a conchoidal 
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fracture ; its hardness is not greater than 2, and it polishes under the 
nail, is translucent on the edges, and falls to pieces when placed in wa- 
ter. Its color is yellowish-green to olive-green. This material is the 
gangue of native silver and mative copper, and is represented as occur- 
ring in considerable quantities. It is a hydrous silicate of nickel-oxyd, 
allied to the nickel-gymnite of Genth, but differing from it in containing 
less magnesia and some alumina. One of two concordant analyses, 
executed by Mr. Bonner under my direction, gave, Silica 33°60, oxyd 
of nickel with a little cobalt 30-40, magnesia 3°55, lime 4:09, alu- 
mina 8°40, peroxyd of iron 2°25, water 17-10—=99°39. 


SCIENTIFIC INTELLIGENCE. 
I. CHEMISTRY AND Parysics. 


1. On the specific volumes of fluid compounds.—Korr has resumed 
his investigation of this very interesting subject and has communicated 
some new results of much theoretical value. By specific volumes the 
author understands the relative spaces occupied by equivalent weights 
of different substances and they are obtained by dividing the equivalents 
by the corresponding densities. If the equivalents are expressed in 
grammes the specific volumes will be expressed in cubic centimeters. 
To institute however a proper comparison between the specific volumes 
of liquids, the author long since showed that it was necessary to deter- 
mine these volumes either at the boiling points, or at temperatures equally 
distant from these and for which the tension of the vapors is the same. 
Thus the specific volume of alcohol at its boiling point is the sum of 
the specific volumes of water and ether at their boiling points. Kopp’s 
own elaborate investigations of the densities of bodies at different tem- 
peratures, together with those of Pierre on the same subject, have fur- 
nished materials for the present instructive comparison. The author 
in the first place, by the comparison of the specific volumes of a num- 
ber of ethers, as well as of several alcohols and acids, demonstrates 
the correctness of the proposition formerly advanced by him, that an 
equal difference of specific volume corresponds to an equal difference 
of constitution. Thus for a difference of constitution of C2H2 the dif- 
ference of specific volume is about 22. In like manner it appears 
that when an organic acid passes into the corresponding methy! or 
ethyl ether, a corresponding change of volume of 22 is produced, thus 
the difference between 


Formic acid and formate of methyl is - . - 213 
Acetic acid and acetate of methyl is” - . . 20°4 
Butyric acid and butyrate of methylis - . - 195 
Formic acid and formate of ethyl is - - . 21:5 
Acetic acid and acetate of ethyl is - . - 220 
Butyric acid and butyrate of ethyl is - . - 215 


The author’s former assumption that fluids of the same empirical form- 
ula but different rational constitution have equal specific volumes at 
their boiling points, is confirmed by the following numbers, which at 
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the same tite show that—as also formerly advanced by him—equiva- 
lent weights of oxygen and hydrogen may replace each other in fluid 
compounds without a sensible change of volume. 


Wood-spirit 42°3 | Acetic acid CaHaOx 63°5 
Formic acid C2H20« 41°8 | Formate of methyl CaHsO« 
Formate of ethy! CecHsO« 84-7 | Butyric acid CsHsOs 106.7 
Acetate of methyl 83°9 | Acetate of ethy! CsHsOa 107-4 


Amylic alcohol CioHi202 123°3 | Anhyd. acetic acid CsHeOc 109°9 
suty’e of methy! C10oH1004126°3 | Buty’te of ethy! C12H1204 149°7 
Alcohol CalicO2 62-2 | Valerate of methyl “ 149°6 


The comparison of the specific volumes taken at temperatures equidis- 
tant from the boiling poinis leads to the same results though with less 
close approximation, while the specific volumes taken at 0° shew but 
little connection with each other. ‘The author next investigates the 
questions whether the specific volume of the same elements is to be 
considered as equal in all liquids at corresponding temperatures and 
whether the specific volume of a fluid can be expressed simply by the 
sum of the specific volumes of its constituents, in the case of a com- 
pound of carbon, hydrogen and oxygen, for example, by a formula like 
xe*-yh+-zo where c, A and o represent the specific volumes of car- 
bon, hydrogen and oxygen in such compounds at their boiling points, 
According to this formula the specific volume of a compound C, H, O, 
ought to be precisely half of that of a compound represented by 
C2xH2yO2zz, and the specific volume of a compound should be equal 
to the sum of the specific volumes of two others when the formula of 
the first is the sum of the formulas of the other two. This however 
proves not to be the case, thus twice the specific volume of aldehyd 
C4H1O02=113°9 while the specific volume of acetate of ethyl CsHsOa 
—107°4. In like manner 1343, 
while C1oH1004—126°3. Hence the author infers that in comparing 
the specific volumes of liquids, only the spaces filled by the true equiv- 
alents and not multiples of these are to be considered. The want of 
coincidence in the specific volumes of aldehyd and ether is explained at 
once if we consider the formula of ether to be CeH1002 as Gerhardt 
long since proposed. ‘The author leaves it for the present undecided 
whether it is possible to determine the specific volumes of carbon, hy- 
drogen and oxygen. Although many compounds give the specific vol- 
ume of carbon 6°3 about, others give somewhat different values; it may 
be that the data for these latter determinations are inaccurate, and thai in 
all, as certainly in the majority of cases, the specific volume of a com- 
pound is simply expressed by the sum of the specific volumes of its 
constituents.and that at corresponding temperatures the same element 
has the same spec. vol. in all fluidcompounds. The author is engaged 
in the experimental solution of this problem. The specific volumes of 
fluid compounds may be brought under one point of view by adopting 
the theory of Gerhardt that water has the formula H202 (H=1, O=8) 
and that the ethers, alcohols and unibasic acids may be considered as 
derived from water by the replacement of one or both the equivalents 
of hydrogen by other radicals. Thus when in water (S. V=18°8 at 
100° C.) an equivalentof hydrogen is replaced by an equivalent of ethyl 
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there is an increase of volume of 45 since the specific volume of alco- 
hol is 62°8. When the secund equivalent of hydrogen is replaced by 
one of ethyl the same change of volume occurs and we have 106-2 for 
the specific volume of ether which agrees with experiment. The 
same result is obtained for the acids and aldehyds which may be con- 
sidered as derived from water by the total or partial replacement of 
the hydrogen by radicals like acetoxy! CaH3O2 and acety! CaHs. If 
from the specific volume of acetic acid 7 . O2—63°0 we sub- 


tract that of aldehyd Us a =56°8 we obtain 6:2 as the specific 
volume of the 2 atoms of oxygen which occupy the space of the oxygen 
in water. The two atoms of hydrogen in water then occupy the space 
— 18: 8-6-2—=12°6 and each atom of hydrogen consequently the space 
6:3. From these considerations taken in connection with the results 
above stated the author makes the following representation of the part 
played by each element in forming the following compounds. 
Caiculated. Observed. 
8. 


Water, 6 3 


Wood-spirit, 
Formic acid, 
Alcohol, 


Ether, 


Acetic acid, Ce O2 


CsH302) 
Anhydrous acetic acid, CsHaOo ¢ O2 

H 


Aldehyd, 
CsH3O02 ) 
’ 


Aceton, CeHs 


Ci2Hs 

Benzol, H § 6: 94°2 

Kopp considers these results as shewing at least that in the acids 
C°H°Q4, 2 atoms of oxygen are contained in a different form from the 
other two. The author concludes his very interesting and able me- 
moir by some judicious remarks on the value of physical characteristics 
considered in connection with chemical constitution.—Aan. der Chemie 
und Pharmacie, xcii, 1, October, 1854. 

2. On the employment of a solution of chlorid of iron in the galvanic 
batiery.—At the suggestion of Liebig, Buff has determined the elec- 
tromotive force of a galvanic element consisting of zinc in contact 
with dilute sulphuric acid and carbon in contact with a solution of ses- 


iss 18g 
O2 62— 408 423 
Oz 62— 628 62:2 
162=1068 1099 
566 568 
= 
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quichlorid of iron. The solution of the sesquichlorid must be acidula- 
ted with muriatic acid to prevent the deposition of metallic iron. A 
battery of this kind showed a satisfactory degree of constancy so long 
as the deviation of the needle of a tangent’s compass did not exceed 
14°. For deviation of 18° and upward a gradual diminution of con- 
stancy was perceptible which arose evidently from the fact that the hy- 
drogen was evolved at the surface of the carbon more rapidly than it 
could be absorbed by the chlorine of the sesquichlorid. For a Bun- 
sen’s element the author found an electromotive force represented 
by 18167. Fora cell of Daniell’s battery the electromotive force was 
1:0201 ; for another of the same 1°0316. For the sesquichlorid of iron 
battery with but a small quantity of free HCI! the electromotive force 
was 1°3537; with a larger quantity of acid 1°3250 ; with a small quan- 
tity of free HCI and with a solution of common salt in the porous cell 
the electromotive force was 1°3958. From these results it is clear that 
the chlorid of iron battery stands between Bunsen’s and Daniell’s in 
point of constancy. It has greater power and constancy than Daniell’s 
while it is perfectly free from the offensive vapors which render the use 
of the nitric acid batteries so annoying.—Ann. der Chemie und Phar- 
macie, xcii, 117. 

[Nore.—Would not the solution of the sesquioxyd of iron which is 
obtained by the spontaneous oxydation of a solution of green vitriol in 
the air answer the above purpose as well as the sesquichlorid? Its con- 
ducting power would in all probability be much better and it would cer- 
tainly be cheaper. Moreover the protosulphate of iron formed by the 
reducing process in the battery might be exposed to the air a second 
time and thus reoxydized and again employed.—w. a. | 

3. On the law of the absorption of gases.—Bunsen has communicated 
a most admirable and elabotate investigation of the subject of the ab- 
sorption of gases by liquids. As however it is impossible to do it jus- 
tice by any abstract, we must refer our readers to the original paper in 
the Ann. der Chemie und Pharmacie, xciii, 1, Jan., 1855. 

4. On the mechanical equivalent of heat.—Upon this important sub- 
ject, Person has contributed to the Academy of Sciences a note which 
possesses much interest. The author in the first place alludes to 
the different values of this constant as given by different experiment- 
ers, and then proceeds to show that we shall have the exact value as 
soon as we know the specific heat of air c at a constant volume, or rather, 
without external work. In the mean time however it is well to remark that 
the value of ¢ taken from the formula of Laplace, which serves to correct 
the velocity of sound, gives a value of the mechanical equivalent closely 
agreeing with that found by Joule. The air which dilates without pro- 
ducing external work resumes in a few moments its primitive tempera- 
ture, and in spite of its dilatation contains precisely as much heat as 
before. This principle is perfectly established by the recent researches 
of Regnault. Setting out from this fact we determine the mechanical 
equivalent of heat by a very simple reasoning. Consider a cubic me- 
ter of air at 0° under a normal pressure of H kilogrammes per square 
metre ; let p be its weight and ¢ its specific heat at a constant volume. 
If we give this air the heat p c without permitting it to expand, the tem- 
perature will rise 1 degree and the pressure will become (1+-a) H 
where a is the coefficient 0:00367 If we then open a communication 
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with a vacuum we shall have the same temperature and the same quan- 
tity of heat in spite of the dilatation, and if the volume of the vacuum 
is the fraction a of the cubic metre the pressure will again become H. 
Now take again a cubic metre of air at 0° and under a pressure H, and 
let C denoie the specific heat under a constant pressure. Give to this 
air the heat p C, permitting it this time to dilate under the pressure which 
it supports, We thus obtain a volume 1+a at 1° under a pressure H 
precisely as in the preceding case in which however we have only intro- 
duced the quantity of heat pe. But in the first case there was no ex- 
ternal work, while in the second the dilatation a under the pressure H 
produced the work a H. As the two masses of air were identical in 
their initial and terminal states, they both contain precisely the same 
quantity of heat. We have therefore a right to conclude that the heat 
p(C-c) is exclusively employed in producing the werk aH. Conse- 


aH 
quently the work of the unit of heat is nC-<) 
bers H=—10334*, p=1*-293, C —0°1686 according to Laplace, and 
c—0°2377 according to Regnault, we find 424 kilogrammetres for the 
mechanical equivalent of heat.—Compies Rendus, xxxix, 1131, De- 
cember, 1854. W. G. 


5. A new Carbonic Acid Apparatus ; communicated by ALFrep M. 
Mayer, of Professor Morfit’s Laboratory, University of Maryland.— 
Having lately invented an apparatus, for the es- 
q timation of carbonic acid in carbonates, or rather 
\ #8 made a modification of Will’s and Fresenius’s 
' apparatus, | have thought it might be of some 
service to’ science ; .and I therefore send you a 
drawing (half-size) with the dimensions marked. 
The following is the description of the drawing. 
A is a flask, at the bottom of which is placed the 
carbonate with a little water. B is a short piece 
of test tube closed with a cork perforated with 
two holes. CC isasyphon leading from the 
bottom of the tube to the flask. D is a hole pas- 
sing from the tube B through the cork of the 
flask. E is another hole perforating the cork of 
the flask. 

Afier the carbonate is introduced into the flask 
(A), the tube (B) is nearly filled with sulphuric 
acid, and being attached to the cork A’ by the 
tube D is inserted into the flask. The tube E 
is then closed with a small piece of wax or cork. 
Suction is then applied at the tube D; the air in 
B being rarefied, equilibrium is disturbed, and the 
air of the flask passes through the syphon into 
the tube B. When the mouth is removed, equi- 
librium is restored in B, but the air in A being 
rarefied, the acid passes over through the sy- 
phon tube to equalize the pressure. The acid 
coming in contact with the carbonate, the car- 
bonic acid is set free and passses into the tube 


By taking the num- 


Length of line &/, 14 
in.; mn 175 in; of rs 
in.; of C’ 2} in.; height 
of whole to O, 4 inches. 
Syphon C, 1-16th in. 
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CC through the sulphuric acid, where it is thoroughly dried, and out 
through the tube D. This is repeated until no more gas is disengaged ; 
when the piece of wax is removed from the tube E, and the air is drawn 
through the apparatus by suction at D. When all the gas is out of the 
flask it is weighed; the loss of weight indicating the amount of COz. 

The advantages which | think this form of apparatus has, are com- 
pactness, lightness, more convenient to weigh and in general easier in 
manipulation. 

Baltimore, Feb. 13, 1855. 

6. On Bimucate of Amyl-oryd; by Samvet W. Jounson.*—In 
1830, Malaguti described the neutral compounds of mucic acid with 
methyl- and ethyl-oxyd. He prepared these by dissolving the acid in 
warm oil of vitrol and adding to the deep-red solution after cooling, 
either wood-spirit or alcohol, without preventing the accompanying ele- 
vation of temperature. After twenty-four hours, the whole had solidi- 
fied to a mass of crystals which was purified by washing with alcohol 
and recrystallization. The colorless crystals thus obtained are com- 
posed of one equivalent of acid and two equivalents of oxyd of the 
alcohol radical. 

Afterwards Malaguti observed that an impure solution of the vinic 
ether sometimes decomposes, alcchol becoming free, and a bimucate 
of ethyl-oxyd or mucovinic acid is formed in the solution and may be 
separated in the crystalline state. This acid forms salts with bases. 

Last winter in the laboratory of Prof. Erdmann at Leipsic, and at 
his suggestion, | undertook the study of the compounds of mucic acid 
with amyl-oxyd and communicate herewith the imperfect results of my 
investigations which have been necessarily suspended. Applying amyl- 
alcohol in the process of Malaguti, ! obtained a crystalline ether, but 
only in a few of many trials, and when operating on small quantities. 
When, however, fuming hydrochloric acid was added to the mixture of 
mucic acid, amyl-alcohol and oil of vitriol, and the whole digested at a 
moderate heat for some hours, the new body was prepared without diffi- 
culty. The brown semi-solid mass thus obtained was washed with alco- 
hol so long as that liquid ran off colored, and was then several times 
recrystallized from hot alcohol or water. As thus obtained, this ether 
usually appears in the form of a bulky opake mass of indistinct crystals ; 
from a not too concentrated hot solution it separates as distinct trans- 
parent needles on slow covling- When dry, it is tasteless, has a fatty feel, 
and is scarcely wetted by water, more easily by alcohol. It gives a 
distinct acid reaction when laid on moist litmus-paper. By combustion 
with oxyd of copper the following results were obtained on distinct 
preparations, which agree with the formula C10oH110, HO, Ci2HsO14. 


Calculated. Found. 
Co2 182 4714 4699 4668 
Hoo 20 1:14 7-08 7-29 
Ois 128 3572 4593 46-03 
280 100-00 10000 100-00 


* From the “ Jour. fiir Prakt. Chem. :” communicated to this Journal by the author. 
t 1st, 3325 gm. gave ‘573 gm. COg and ‘212 gm, HO.—2d, ‘2623 gm. gave ‘4491 
gm. COg and ‘1723 gm. HO. 
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The substance is accordingly bimucate of amyl-oxyd or mucamylic 
acid. When pure, iis solution is not precipitated by salts of lead, silver 
or baryta, nor by ammonia. With the latter, as with caustic potash and 
soda, it instantly decomposes, amyl-alcohol being set free. _Its boiling 
aqueous solution smells faintly of fusel oil, owing to gradual decompo- 
sition ; its cold solutions become mouldy in warm weather but do not 
appear to undergo decomposition. It is incapable of expelling carbonic 
acid from its weakest combinations. 

The mother liquors sometimes yielded a slight white precipitate with 
ammonia which may have been mucamid, thus making the existence of 
the neutral ether probable. That bedy was not however obtained sep- 
arately. 

It is not a little remarkable, that while in the ethy! series the neutral 
mucic ether is easily obtained, and the acid ether rarely and by chance, 
in the amyl series the acid is of easy preparation, while the neutral 
compound is not obtained. 

t is further remarkable, that this ether, so stable in solution and in 
the presence of alkalies, is, unlike the analogous ethyl compound, im- 
mediately decomposed by soluble bases. 

7. On Terrestrial Magnetism; by Col. Sanine, (communicated for 
this Journal, by J. Renwicx.)—Col. Sabine, V.P.R.S., communicated 
to the British Association, 25th September, 1854, a very remarkable 
and important paper on terrestrial magnetism. It will be recollected 
that at the meeiing of the Association in 1838, a request was made to 
the British government that it should cause observations on the phenom- 
ena of magnetism by officers of the army and navy to be made at fixed 
stations, and by means of naval expeditions. The request was promptly 
acceded to, and Col. Sabine, who was and has continued on duty at 
Woolwich was made the centre of communication. The readers of our 
Journal will have seen that various Americans have entered zealously 
into the same pursuit, and the observations of others are intercalated 
with, and form a part of, the observations, whose results we are about 


to state. 
As early as 1825, Col. Sabine had inferred that an influence was ex- 
erted by the sun and moon on terrestrial magnetism. In a set of ob- 


servations taken at the winter station of one of the Polar Expeditions 
where the declination was about 90°, and discussed by him, it was re- 
marked: that when the Sun and Moon were on the meridian at the 
same time, the diurnal variation reached 5°; but that when they were 
at right angles to each other this quantity fell as low as 20’. The 
sagacity he exhibited in his inference from this isoiated set of ob- 
servations has been sustained by the laborious and patient observa- 
tions and discussions of fifteen years. Some quantities so minute are 
developed in the researches, that a less time would hardly have served 
to separate them from the larger quantities in which they are involved. 
The results set forth by Col. Sabine are as follows: 

(1.) The diurnal variation, following in all places the order of solar 
time, and being at its maximum about two hours after noon, changes its 
sign at the time of the two equinoxes. Thus, while the maximum 
diurnal deflection from the magnetic meridian is eastward in all places 
up to the 21st March, a change in the amount of deviation begins on 
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the 22d, and is completed in about ten days, after which the maximum 
daily variation is to the westward, and at a mean equal to the eastern 
variation of the preceding six months. 

(2.) There is an annual variation in the intensity of terrestrial magnet- 
ism, of small amount indeed, but affecting both the northern and south- 
ern hemisphere in the same manner, the intensity being greatest when 
the sun is in perigee, and least when it is in apogee. 

(3.) It being well known that all the instruments in magnetic observa- 
tion are from time affected by disturbances, or storms as they are 
ofien called, these disturbances have been found to be subject to a peri- 
odic fluctuation. This period has been discovered to correspond with 
that assigned by Schabe to the spots on the solar disc. 

(4.) It has been clearly shown that there is a variation in magnetic de- 
clination dependent on the change of the moon’s positivn in relation 
to the meridian of the place of observation, and having, therefore, for 
its period the lunar day. This although first inferred by Sabine from a 
single set of observations, was fully proved by Kriel from observations 
made in the Austrian States before the publication of the paper of 
which we are stating the substance. 

Finally, the hypothesis which ascribes the variations in the phenom- 
ena of terrestrial magnetism to local variations of temperature is com- 
pletely refuted. 

May we not hope, that the relations of the magnetism of the earth to 
the two heavenly bodies which exert the greatest influence in other res- 
pects upon our planet, having been thus conclusively shown, a basis is 
now provided upon which to erect a science that will be as simple in 
its laws, and as fertile in its results as the theory of universal gravita- 
tion? Up to the present time, terrestrial magnetism as a science has 
had no other foundation than vague and unsupported hypotheses, or 
empiric propositions, which although true, have been founded on no 
general law. Henceforth it would appear to be as closely within the 
reach of mathematical methods as the tides. 

7. On the Stauroscope of Prof. Fr. von Kobell, (translated for this 
Journal by S. W. Jounson, from a paper by von Kobell ; also see Ge- 
lehrte Anzeigen, Mar. 30 and April 2, 1855)—This instrument con- 
sists of two cylinders as shown in figure 1, one of which aaaa, is 
firmly fixed in a ring, which is attached to a support in such a way as 
to be inclined at convenience (fig. 4). The fixed cylinder has at one end 
a polarizing apparatus consisting of a tourmaline plate 1, and a plate of 
calcite 2 with polished basal planes (OR). Through an orifice in 
the disk aa, the eye looks through the instrument upon a horizontal 
mirror of black glass, upon which, by proper revolutions of the tourma- 
line, is seen the well known black cross. At its lower end, this cylinder 
has a graduated semicircle (fig. 2, half size) marking 90° either side of 
acommon zero, which zero coincides with the plane of the axis of 
the tourmaline. The inner cylinder is open at both ends, slides into, 
and is moveable within, the other. At its upper end it has a ring fixed 
within it, which serves to support the circular perforated plates or dia- 
phragms upon which the crystals are mounted for observation. The 
position of the crystals to be examined is shown at 3, fig. 1. Figure 3 
represenis one of the circular diaphragms upon which is accurately 
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engraved a square, ad; a crystal is seen upon it secured with wax, 
a’ b’; at its centre is seen the orifice for the passage of the light, its 
size corresponding to that of the crystal to be examined: at some 
point on the edge is made a notch, which is adapted to a pin secured 
to the inside of the tube so that the position of the diaphragm shall 
remain fixed. By these means, the crystal under examination may be 
properly adjusted; two sides of the engraved square must coincide 
with the axis of the analyzing tourmaline, while two are at right angles 
with it. The movable cylinder carries an index, fig. 1, z, which tray- 
erses the graduations of the graduated semicircle. 

If now a cleavage plate of calcite be so fixed upon the diaphragm 
that a’ }’ is parallel with a 6 of the engraved square as in fig. 3, and 
el Ww ith 


the movable cylinder be adjusted to zero, then a’ U’ is also paral 
the longitudinal axis of the tourmaline, and no black cross is visible. 
The cylinder must now be turned until the cross appears normal, and 


the angle of revolution may be read off on the graduation. 

I have investigated various crystals in this manner, and have arrived 
at the following results which in general characterize the systems of 
crystallization. 

Hexaconat System.—Through parallel planes of the hexagonal 
pyramid, the vertical arm of the black cross is seen at right angles to 
the basal edge (edge Z). Through parallel planes of the rhombohedron 
the cross arranges itself in the direction of the diagonals. Through 
the planes of the prism, the vertical arm of the black cross stands in 
the direction of the principle axis. Examples, quartz, calcite, beryl, 
soda nitre, corundum, apatite. 

Seen fhrough the basal planes, the cross is not changed by a revolu- 
tion of the cylinder. (Tourmaline has peculiarities, the account of 
which is here omitted.) 

Dimerric System.—Threugh parallel planes of the square pyramid, 
the same relation was observed as in the hexagonal system: the same 


is true also for the planes of the prism, and the basal planes. 

When the edges of the pyramid are laid horizontal the cross appears 
reyolved. Ex. meionite, vesuvian, apophyllite, zircon, mellite, chalco- 
lite, rutile, etc. 

Trimetric System.—Seen through two parallel planes of the rhom- 
bie pyramid the normal arm of the cross is not at right angles with 
the basal edge. Ex. sulphate of zinc, of magnesia, and of nickel, 
topaz,* &c. 

Seen through the basal planes of the rhombic prism, the cross takes 
the direction of the diagonals. Ex. epsomite, topaz, muscovite, ara- 
gonite, barytes, &c. 

Through the lateral faces of the vertical rhombic and rectangular 
prisms, the cross stands in the direction of the vertical axis. Ex. an- 
hy drite, &c. 

Through the faces of the domes, the normal arm of the cross is at 
right angles with the terminal edge of the dome. Ex. epsomite, &c. 

Monociinic System.—-Through the oblique terminal planes the cross 
stands in the direction of the diagonals. ‘Through the lateral planes 


* In general the angle of revolution upon the triangles of the pyramids of the 
dimetric and hexagonal systems are of two kinds, but in case of the trimetric sys- 
tem of three kinds. 
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of the prism the cross does not stand in the direction of the principal 
axis and the system is thus distinguished from the Trimetric. 

Through the orthodiagonal planes the cross stands in the direction of 
the principal axis. Through the clinodiagonal planes it is not in the di- 
rection of the principal axis. These planes comport themselves very 
different from the similar ones in the rhombic system. 

Through the clinodiagonal domes the cross also appears revolved. 
Ex. orthoclase, augite, cane sugar, gypsum, borax, bicarbonate of pot- 
ash, glauber salt, euclase. 

Trictinic System.—The cross is oblique upon all planes, if an edge 
of the prism be placed parallel with the axis of the tourmaline. Ex., 
kyanite, bichromate of potash. 

Boracite is plainly doubly refractive. Yellow prussiate of potash is 
opticafly binaxial. Prof. von Kobell describes peculiarities in several! 
species, which are here omitted. 

Il. MingERALOGY aND GEOLOGY. 

1. Mineralogical Notes ; by T. S. Hunt.—Pyrrhotine.—This spe- 
cies with the formula Pe; 8,, is regarded by Laurent as a _protosul- 
phuret in which a portion of iron exists as ferricum, (fe) with two-thirds 
its ordinary equivalent; the formula of the mineral is then (Fe, fes)S,s 
According to Schaffgotsch, some varieties have the composition FeS, 
Fe,S,= Fes or (Fe fey) Sy, corresponding to magnetite Fe, 0,4 or (Fe fe )O4 
By thus regarding it as a protosulphuret, its relation to Greenockite is 
more appurent. 

Wilsonite.—The further examination of specimens of the minera! 
Wilsonite in the possession of Prof. E. J. Chapman has shown him 
that the form of this mineral is triclinic with inclination to the right. 
He gives as approximations the following angles obtained by the 
common goniometer with cleavage surfaces. P: T= 94°; P:e= 
145°; T:e = 129°; P:M and T:M = 110° to 115°. Cleavage 
perfect with P and T, less so with M. The cleavage with e, accord- 
ing to Chapman, “ is not easily obtained, but is very distinct and even. 
Density 2°77. Hardness 3°5 cn the more facile cleavages, and their 
combination edges; 5°5 on the ends of the prismatic concretions.” 
Prof. Chapman also pointed out to me the existence of intermingled 
carbonate of lime in the specimens which I had previously analyzed, 
and | have since found that the finely pulverized mineral yields up al- 
most the whole of its lime to cold dilute hydrochloric acid, which does 
not attack the silicate. ‘This still retains its rose color, and is a hydrous 
silicate of alumina and potash, with a little magnesia. The results of 
the analyis by myself of two specimens thus purified, (1 and 2,) and a 
partial analysis kindly furnished me by Prof. Croft, of a third, are as 


follows : I it. 
Silica, 47 50 47°70 47°42 
Alumina, - 31°17 31-22 ) 34°80 
Magnesia, - 4°25 ‘73 
Potash, - - 9-22 9:38 
Soda, - - * 82 
Lime, - 151 -42 
Water, (loss by ignition), - 5-50 5°35 


9997 99:13 
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The pure mineral from which the carbonate of lime has been re- 
moved, seems to be uniform in composition, and approaches the felds- 
pars in constitution. 

Bytownite.—Bytownite I suppose to be anorthite with some quartz, 
or more probably a mixture of different feldspars. It is very similar in 
composition to Genth’s thiorsauite. All those triclinic feldspars interme- 
diate in composition between anorthite and albite, appear to be only 
crystalline mixtures of these two species. See Am. Jour. of Science, 
[2], xviii, 270. 

Magnesite.—A silicious magnesite rock of considerable extent is 
found among the strata of the Hudson River group in Bolton, Lower 
Canada. Its analysis gave carbonate of magnesia, 60°13, carbonate of 
iron 8°32, silica with a little chromic oxyd 32°20—100°65. The ser- 
pentines of this formation are believed to result from the alteration of this 
silicious carbonate, in the presence of water. (See Geol. Rep. Canada.) 

Dolomite—A very compact, fine grained coral limestone from the 
Island of Matea, north of Tahiti, furnished me by Mr. Dana from the 
Collections of the U. S. Expl. Expedition, bas a hardness greater than 
fluor ; and a density in powder, equal to 2°830. Its analysis gave Car- 
bonate of lime 60°50, carbonate of magnesia 38°77, silica, etc., 0-30— 
99:57. Another determination gave 38°25 of carbonate of magnesia. 

[This analysis confirms the result of Prof. Silliman, Jr., (this Jour., 
[2], xiv, 82) and shows that the dolomisation took place in the con- 
solidation of the coral material. The rock is the white compact 
limestone of Matea, an elevated coral island, and resembles much of 
the rock found about other reefs. It is as solid and firm as any Silu- 
rian limestone. See the writer’s Geol. Report, and also this Jour., xiv, 
76.—3. D. D.] 

2. Notice of a new Locality of Molybdate of Iron? by Ww. J. 
TaxyLor.—I obtained in September last a mineral from Heard County, 
Georgia, which resembles in every respect the molybdate of iron, re- 
cently described by D. D. Owen, (Proc. Ac. Nat. Sci. Philad., vi, 108), 
from the gold region, near Nevada city, California. It consists of deep 
yellow, silky tufts, formed by groups of delicate, acicular crystals, coat- 
ing and filling the cavities of dark ferruginous quartz. 

This quartz forms numerous veins in micaceous and granitic rocks, 
in a district where gold has been found. 

A qualitative analysis showed Mo, #e. It has been as yet impossible 
to obtain sufficient of the mineral for a thorough quantitative analysis. 

3. Reaction of common salt in the formation of Minerals ; M. Forcn- 
HAMMER.—-On fusing together phosphate of lime (the phosphate of bones) 
and chlorid of sodium (four parts to one of the phosphate) he obtained 
after a slow cooling a mass in which were many cavities covered with 
prismatic hexagonal crystals, which were apatite in composition ; the 
specific gravity 3°069. At the temperature of fusing, apatite dissolves 
readily in common salt and separates in needle-form crystals. By this 
method small quantities of phosphoric acid in rocks may be detected ; 
they are to be melted with 50 to 100 parts of common salt, and if easily 
fusible the silicates separate easily from the salt; if not, chlorid of so- 
dium fills the cavities in the vesicular mass, resembling the cavities in an 
amygdaloid. M. Forchhammer concludes that common salt has played 
an important part in the formation of minerals.—Pogg. Ann., xci, 568. 
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4. Gneiss.—Analyses by F. Schonfeld and H. E. Roscoe, (Ann. Ch. 
u. Pharm., xci, 302.) —1, a mica slate from the right shore of the Eisack 
G. =3°1410; 2, gneiss from Cachoeria da Campo, Brazil, consisting of 
orthoclase, quartz, and mica, yellowish-gray in color, G. 2 6128 ; 3, 
so-called protogine, from the north side of Mont Blanc, a hundred feet 
below the highest peak, G. —2°7088 ; 4, gneiss from Norberg, Swe- 
den, consisting of flesh-colored exthecinne. quartz, and grayish-black 
mica; 5, ibid., a fine grained mixture of orthoclase and quartz. 


Si Al Fe Oa Meg K Na H 
1. Mica slate, 6945 1424 654 2°66 1°35 252 102 0°52 = 101°30 
2. Gneiss, 67°32 16°08 4°52 3°87 154 5°08 2°98 043 = 101°82 
3. Protogine, 71°41 14°45 2°58 2°49 111 2°77 3°05 125= 9911 
4. Gneiss, 74°51 13°05 285 8°26 0-48 9°31 3°64 —— —101°10 
76°55 12°86 O85 2°47 0°12 5°29 3°03 — = 10117 


Meieoric Iron from Greenland.—F orchhammer describes this mass 
as weighing 21 — ; itis 7 inches long, 7 high and 5 broad. Specific 
gravity 7-00-7-02, Rinck. Hardness like that of steel. With nitric acid 
affords fine Widmanstattian figures. Composition (Pogg. Ann., xciil, 
155) 

Fe 93°39 Nil5é Co025 Cu045 SO67 PhO18 C169 Si 038=—98'57 

The large proportion of carbon is peculiar. 

6. On the Sandstone and Coal of North Carolina of the age of the 
Richmond coal basin; by Prof. D. OLMstep.* —[The follow ing -observa- 
tions are from the Geological Report on North Carolina, by Prof. D. 
Olmsted, published in 1824, the first of all the State Geological Re- 
ports, made in this country. The facts have not appeared in this Jour- 
nal, and as the Report was long since out of print, we republish them. 
The author, at the time when the investigations were made, was Pro- 
fessor of Chemistry and Mineralogy in the Universtity of North Car- 
olina. } 

Freestone and Coal formation of Orange and Chatham.— The 
formation is very extensive, embracing a great number of beds of ex- 
cellent freestone, varying among themselves in color and texture, but 
nearly all extremely well suited to the purposes of architecture. The 
sandstone extends from Oxford in a southerly direction, quite through 
the State. Its length, within our own State, is about 120 miles. The 
breadth of the formation varies considerably in different places. On 
the southeast of Oxford it disappears among the valleys, converging al- 
most to a point; on the Neuse, its breadth is about 12 miles; between 
Raleigh and Chapel Hill, it is 18 miles; not more than 8 miles on the 
Cape Fear, but southward of that, it grows a little wider. Its average 
breadth may therefore be stated at about 12 miles. On this supposition, 
the whole area of the formation is 1440 miles. In going from Oxford 
to Chapel Hill, the traveiler passes nearly on the line of its western 
boundary. ‘This runs onward, at the foot of Chapel Hill, a mile and a 
half east of the University ; meets Haw River about three miles above 
Haywood, and Deep River five miles northwest of Tyson’s Mills. 
Thence it passes through Moore County, by Richland Creek ; thence 


* Professor Olmsted’s first announcement of these coal mines will be found in 
this Journal, ii, 175, 1820, and vy, 228, 1822. An abstract of a paper on these mines 
by Professor W. R. Johnston is contained in Proc. Amer. Assoc., iv, 274, New Haven 
meeting, 1850, 
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into Montgomery by Cheek’s Creek; and finally through Anson, a few 
miles above Wadesborough, into South Carolina. The eastern bound- 
ary will be indicated with sufficient exactness, by mentioning the points 
where the roads meet it, that diverge westward from Raleigh. On the 
road to the Fishdam, on the Neuse, the sandstone begins to appear 
two miles north of Boyce’s Mills, and five from the Fishdam, on the 
same road. On the western road to Hillsborough, the line of the forma- 
tion passes a little east of Brassfield’s. ‘The same line is met with on 
the way to Chapel Hill, near Mrs. Jones’s on Crabtree Creek, twelve 
miles from Raleigh. Farther south it is found five miles below Hay- 
wood, on the Cape Fear, and not far from Sneedsborough, in the County 
of Anson. * * * 

** Red is the predominant color of the sandstone ; but several shades 
of this are exhibited, and a light gray and a dull yellow are not un- 
frequent colors. All these varieties are often contained in the same 
bed within a few feet of each other. A similar diversity prevails in 
the texture of this rock. It is sometimes very finely grained, some- 
times very coarse: in one place, the grains are very closely ce- 
mented together, forming a hard, firm rock; in another, they cohere 
loosely, and the rock is proportionably friable and destitute of strength. 
It is important to note ail these circumstances, to show that there is 
much reason for examining with care and pains in selecting materials 
for building or other purposes. * * * 

“This region of sandstone embraces several beds of that conglomer- 
ate rock which is used for millstones. But the most distinguished lo- 
cality of the millstone grit occurs on Richiand Creek, in Moore County, 
near the western limit of the formation. ‘The importance of this arti- 
cle, and the probability of finding it in other parts of the sandstone re- 
gion, will! justify some degree of minuteness in speaking of it. This 
excellent bed of millstone grit is exposed to view directly on the bank 
of the Creek, forming three horizonta! strata or layers, each composed 
of large tabular masses. The lowest stratum is of the best quality for 
millstones. It consists of a hard, grayish red sandstone, in which are 
thickly imbedded water-worn pebbles of white flint or quartz. 

‘* This formation may be considered as a continuation of the Rich- 
mond coal deposit, and both are believed to be a continuation of a long 
and narrow deposit of sandstone which extends from Connecticut River 
to the Rappahannock.* Indications of coal have been observed in va- 


* Mr. M’Clure, the distinguished Pre sident of the American Geological Society, 
has traced the above fommation of sandstone for an extent of 400 miles to the Rap- 
pahannock, where he supposes it to terminate on the south. Of the Richmond ba- 
sin he remarks, that “it would not be far distant from the range of the red sandstone 
formation had it continued so far south.” Our sandstone formation, which lies in the 
same range, was not known to geologists at that time. From an entire similarity in 
the rocks, as well as from a coincidence in their range, I have little doubt that both 
the Richmond and the North Carolina sandstone belong to the same formation with 
that north of the Rappahannock. The sandstone and coal deposit of Kichmond or 
Chesterfield, has a greater extent than was helieved by Mr. M’Clure, being 60 or 70 
miles instead of 20, as he supposed, and if we add to this 120 miles, the length of 
our sandstone deposit within this State, (and I know not how far it extends into 
South Carolina, ) we make nearly 200 miles, which is half the length of the whole 
range north of the Rappahannock. (Vide M’Clure’s Obs, on the Geology of the U 
States, p. 44.)—[These distant deposits are now known to be of the same age and 
formation, though not continuous, and belonging to different valleys] 
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rious parts of this range. The mine in Chesterfield County, between 
the James and Appomatox Rivers, in Virginia, has been wrought to 
some extent, and furnishes at present a considerable article of com- 
merce. * * ® 

“In the third place, in addition to the foregoing presumptions that 
coal might be found in the district of country under consideration, we 
have it in our power to say, that coal has actually been discovered in 
this region, and that a bed of considerable extent has been opened not 
far from the Gulf on Deep River. 

“It is about fifty years since this coal-bed was first discovered. 
Mr. Wilcox, an enterprising gentleman, proprietor of the Old Iron 
Works at the Gulf, took some pains to have it opened, and to introduce 
the coal into use. Blacksmiths from different parts of Great Britain 
made trial of it, and concurred in pronouncing it to be of excellent 
quality. During the life-time of Mr. Wilcox, it was freely employed 
in the vicinity, although the want of water carriage prevented its being 
transported to a distant market. For some years past the mine has 
been neglected, and at the time of my visit, it was not in a favorable 
state for observation. The principal excavation is one-fourth of a mile 
North of Deep River, on a ridge elevated but a few feet above the gen- 
eral level of the country, and distinguished from all the other ridges 
in the district, by consisting chiefly of a finely divided black slate. 
The present edge of the bed is about ten feet below the surface 
of the ground, and dips to the southeast at an angle of about twenty 
degrees. The thickness of the bed when entirely exposed, ac- 
cording to Mr. Tyson, the proprietor, is about one foot. The water 
and rubbish with which the pit was encumbered, did not permit my as- 
certaining the facts respecting it so much from personal observation as 
I desired, but the respectable proprietor assured me, that waggon loads 
of the coal could be obtained with ease. The coal is highly bitumin- 
ous, burns readily with a bright flame, and is, I think, of much the same 
quality with the Richmond, or the Liverpool coal. 

“ With regard to the extent of this coal mine, I have no means of 
judging with much certainty. On the road from Salem to Fayetteville, 
by way of Tyson’s Mills on Deep River, the traveller crosses a number 
of ridges of that shelly kind of black slate which is the accompani- 
ment of the coal, and may be considered as a symptom of it wherever 
it occurs. This however passes under a soft red rock, called by geol- 
ogists slaty clay, which extends southward towards Moore Court House, 
and nothing is seen of the black slate on the south side of the River. * * 
Coal is found also in the County of Rockingham, and the subject wil! 
be resumed should a subsequent Report lead me to speak of the geology 
of that region. * * * 

** A marly kind of limestone is found connected with the sandstone 
near its eastern limit, not far from Brassfield’s, in the County of Wake. 
It does not appear to be extensive, nor is its quality good. But though 
unsuitable for making good quicklime, it would probably be found a use- 
ful kind of manure. These soft and marly kinds of limestone, when pul- 
verized and spread on land, often prove very fertilizing. But a more 
extensive deposit of limestone, and that of a better quality, may be 
reasonably looked for in the neighborhood of the coal. 


Mineralogy and Geology. 433 


** The color of this species of limestone is never white, but is dark, 
varying from gray to black. It is frequently nearly of a slate 
color, and is sometimes fetid, especially when two pieces are rubbed 
together. * * 

** Limestone on been discovered among the coal beds of Moore 
County, though as yet it has not been found to any great extent. I 
was informed by the late Murdock M’Kenzie, Esq., that it was formerly 
obtained in such quantities as to be employed in the reduction of Iron 
ore at Wilcox’s Old Furnace ; and that traces of it were found to the 
distance of seven or eight miles south of Deep River; but | cannot 
learn that any one has discovered it, except in detached nodular 
pieces, though [ cannot but think there is some encouragement to look 
for it in that region. 

“Iron ore is found near the western line of the freestone and coal 
formation, where small quantities were formerly obtained for the iron 
Works on Deep River. It consists of iron mixed with a large quantity 
of clay, but is so easily quarried and broken up as to become in many 
instances a profitable ore. * * 

** To sum up what has been wid, it appears that the district of coun- 
try which contains what I have called the freestone and coal formation 
of Orange and Chatham, affords materials for various purposes of arch- 
itecture, for millstones, for grindstones and whetstones ; that it em- 
braces a bed of bituminous coal of unknown extent; and that, both 
from indications already remarked, and freza established geological 
principles, hopes may reasonably be entertained that the same region 
will yield a supply of limestone and iron ore, and possibly of salt and 
gypsum.” 

6. Preliminary Geological Report of the U. S. Pacific Railroad 
Survey, under the command of Lieut. R. S. Williamson, Corps of Top. 
Eng., 1853; by W. P. Brake, Geologist of the Survey.—This Pre- 
liminary Report is to be followed by a detailed account of the regions 
examined, and we defer an extended notice till the latter appears. Part 
of the facts have already been published in this Journal. We cite some 
observations on Bitumen Springs,—p. 68. It is an interesting fact, 
which I believe is not generally known, that there are numerous places 
in the Coast Mountains, south of San Francisco, where bitumen exudes 
from the ground, and spreads in great quantity over the surface. These 
places are known as Tar Springs, and are most numerous in the vicin- 
ity of Los Angeles. It is also common to meet with large quantities 
of this material floating on the Pacific, west of Los Angeles, and north- 
ward towards Point Conception. I have seen it, when, passing this point, 
floating about in large black sheets and masses. They are probably 
the product of submarine springs; or they may be floated down by 
small streams from the interior.* 

Some of the springs that I examined near Los Angeles were 
nothing more than overflows of bitumen or asphalt from a small 
aperture, around which it had spread out so as to cover a circular 

*T am informed by Lieutenant W. P. Trowbridge, of the United States Engineer 
Corps, that the channel between Santa Barbara and the Islands is sometimes covered 
with a film of mineral oil, giving to the surface the beautiful prismatic hues that are 
produced when oil is poured on water. 
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space of about thirty feet in diameter. This had hardened by ex- 
posure, and was covered and mingled with dust and sand, which 
quickly adheres to its clean and fluid surface. The outer portions were 
hard as a pavement; and the mass was highest towards the centre, 
where it was soft and fluid, like melted pitch. It was thus evident that 
all the hard portions had risen in a fluid state, and by the heat of the 
sun had been gradually spread out over the surface. Being constantly 
exposed to the dust, it had become so thoroughly incorporated with the 
asphalt that the compound had all the consistency of an artificial ad- 
mixture. 

The spring that I have described is one of several similar ones, on 
the bank of a small brook about seven miles from Los Angeles. 

I passed up and down the stream just mentioned for a short 
distance, on each side, and found one or two natural exposures of 
the edges of nearly horizontal shales of a light color, and very 
thinly stratified. The lowest layers were charged with bitumen, and 
were of various shades of brown and black. 

These shales were principally silicious, and were overlaid by a stra- 
tum of pebbles and sand, probably beach-shingle. 

Bituminous shales are also exposed in the harbor of San Pedro, near 
the base of the vertical bluffs of sedimentary formations along the 
beach. ‘They have a dark brown or black color, and appear to be ar- 
gillaceous. They emit a strong bituminous odor when struck by the 
hammer. 

7. Notes on some Fossils of the so-called Taconic System described 
by Dr. Emmons; by James Hatt, (from a letter to one of the Editors 
of this Journal.) —Nemapodia, Emmons. Some years since it was dis- 
covered by Dr. Fitch that the Nemapodia was the track of a slug or 
worm over the rusty-looking surface of the rock. ‘To the naked eye 
the surface appears simply of a brownish or grayish brown color, the 
color being due to granules which are removed by the passage of the 
animal. 

Nereites.—The Nereites are from Maine, and belong to slates prob- 
ably of carboniferous or devonian age. None of the fossils of the 
Maine slates referred by Dr. Emmons to the Taconic System, are iden- 
tical with those of the original Taconic rocks of New York. 

Gordia marina,—lI stated in my Palzontology of New York (vol. i, 
p. 319) that the Gordia marina presents no evidence of organic struc- 
ture, and has the appearance of the cast of a furrow made perhaps by 
some mollusc, which was afterwards filled with mud. Dr. Fitch in 
1848, in his Geological Survey of Washington Co., demonstrated that 
it was the track of some marine animal, and proposed for it the un- 
wieldy name Helminthoidichnites, calling one species, a line wide, H. 
marina, and another half as wide, H. tenuis. He shows that the worm 
has pushed before it sometimes a grain of sand, until the mud was piled 
up so as to be an obstruction and then the animal rose over it. 

Trilobites.—The Trilobite Olenus ( Elliptocephalus) Asaphoides, and 
another species, have lately been found in the slates of Vermont in such 
a relative position to the limestones below, as to leave no doubt as to 
their age. Dr. Fitch found Trinucleus concentricus in the shales of Mt. 
Toby in Washington Co., reputed Taconic ; and Prof. Adams found 
Chatetes and several other Hudson River fossils in the same position. 
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Fucoids.—The F. simplex is undoubtedly a graptolite, and is appa- 
rently identical with a species in the unaltered slates of the Hudson 
river group. The F. rigida (which is the same as F. flexuosa) is be- 
yond doubt a Hudson river species. 

Becraft’s mountain, east of Hudson, 3 miles from the Hudson river, 
is composed of lower Helderberg limestones resting on Hudson river 
slates more or less folded and contorted; and it has in general the 
same elevation as the continuous range of the Helderberg on the west 
side of the Hudson. In the Helderberg, the rocks are nearly undis- 
turbed, the Helderberg limestones above and the Hudson river slates 
below being nearly horizontal. ‘The locality east of the Hudson is in 
the Taconic region. Had there been the great fault along the Hudson 
which the author of the Taconic System supposed, how could the Hel- 
derberg limestone have found a place here, over the so-called ‘Taconic 
slates? The facts show plainly that the slates below, are no other than 
the Hudson river slates, as I have before observed. 

8. Dolomisation.—M. Delanoiie denies that dolomisation is a result 
accompanying the alteration of rocks: and takes the ground that crys- 
talline dolomites were dolomites in composition before the crystalliza- 
tion. He has analyzed altered limestones which were regarded from 
their appearance as dolomites and found them to contain no magnesia.— 
L’ Institut, No. 1801. 

9. Mikrogeologie: Das Erden und Felsen schaffende Wirken des 
unsichtbar kleinen selbstandigen Lebens auf der Erde, von C. G. Enren- 
BERG. 1 vol. folio, with 41 plates. Leipsic, 1854. Price $72.—A large 
portion of the text, with 41 folio plates of this magnificent and long ex- 
pected volume is now published, giving the results of fourteen years of 
zealous and unwearied labor on the part of the distinguished author in 
accumulating and arranging for the benefit of science all the facts con- 
necied with the geological influence of microscopic life. ‘The work, 
as its title imports, is strictly a geological one; but geological in the 
widest sense of the term, including the past and present, the air and 
waters, as well as the solid strata of the earth. The author states in 
the introduction, p. ix, that his great work, “ Die Infusionthierschen,” pub- 
lished in 1838, is to be considered as an introduction to the present vol- 
ume, and we notice in various parts of the present work that not one 
of the much controverted positions assumed in the former work has been 
yielded. The term Polygastrica is retained; implying of course that the 
views of the author with regard to the intestinal canal and gastric 
pouches of the Infusoria are still unchanged. ‘The Bacillaria and many 
other forms, removed to the vegetable kingdom by many writers of the 
present day, are still classed by the author as animals; his views being 
supported by the following remarks (J. ¢., p. xi) : 

* As early as 1830 the process of feeding with indigo and carmine had 
so fully demonstrated the digestive apparatus and the active power of 
nourishment in microscopical animals, that the want of ackrowledg- 
ment of the same is only due to faults in the manipulation of observers. 
Where the introduction of solid matter into the interior of minute forms 
takes place, the animal character is decidedly proved: therefore, in 
spite of all contradiction, the rock-forming Bacillaria are for ever es- 
tablished as no plants, but as silicious-shelled polygastric animals.” 
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The author divides all the microscopic forms connected with geology 
into the following classes : 


A. Silicious. B. Calcareous. 
Class 1. Polygastrica, Class 5. Polythalamia, 
2. Polycistine, 6. Zoolitharia. 


3. Phytolitharia, 
4. Geolitharia. 

The classes just mentioned are treated of in the present volume with 
reference Ist, to Freshwater formations ; 2d, to Marine deposits; 3d, 
to minute life transported by the atmosphere. The published portion 
of the text which amounts to 374 pages is devoted to the freshwater 
formations and completes the account of that division for all parts of 
the world except Europe and North America. The plates, 41 in number, 
contain over 4000 figures drawn by the author from carefully preserved 
specimens, and with a few exceptions represent the objects as magnified 
300 times in diameter. It is evident that no expense of labor has been 
spared in making either the drawings or the engravings; and so far as 
accurate outlines and elegant artistic effect is concerned, few faults can 
be found with them: but we must express one disappointment with re- 
gard to the details of many of the figures. A good magnifying power 
of 300 diameters ought to show much more than these figures present, 
and to give means of distinguishing between allied forms which these 
drawings fail to furnish. That the author has most faithfully attempted 
to represent all he saw we have no doubt; but as he states that from 
1832 up to the present time, he has made almost exclusive use of a 
microscope made by Schiek, it is obvious enough why he did not sec 
more, and we can but regret that so excellent an observer has not been 
tempted at least to try if more might not be seen with the undoubtedly 
superior lenses made in London and in this country. While so many 
of his views are controverted, one would suppose that he would not rest 
satisfied with an instrument made over twenty years ago, when such 
vast improvements in microscopes have been made within the last ten 
years. There is another thing with regard to the plates which appears 
to us ill judged. The attempt is made to represent for each locality 
the most important and characteristic forms belonging to it, which is 
doubtless convenient; but in our opinion the value of the work would 
have been greatly enhanced by giving one good figure for each of the 
species, instead of repeating over and over again on different plates, 
and in some cases over on the same plate, the figures of wel! known 
forms. Who would not prefer to have a complete series of all the 
known species instead of this constant repetition of forms for each of 
which one good figure would suffice ? 

In turning over the plates and their accompanying explanations we 
find that on one plate is represented one of the microscopic forms from 
the deep soundings of the Atlantic of which we published an account 
in a former volume of this Journal. ‘The author’s results are in perfect 
agreement with our own except that he applied acid to a portion of the 
material, and thus detected a small amount of inorganic mineral matter 
which we overlooked. We must however beg leave to differ from the 
author with regard to the origin of the plants which he evidently sup- 
poses to have grown at the bottom of the ocean, and which he has repre- 
sented in Pl. 35, B. iv, 25, 26 and named Hygrocrocis spongiacea, and 
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Hygrocrocis Erebi. These plants are beyond a doubt merely minute 
fungi or moulds which have developed themselves in the damp bottles 
at the expense of the sizing of the paper in which the soundings were 
enveloped, or of the organic matters contained in the mud. In one of 
our bottles of similar materials these plants have developed into con- 
spicuous patches of mould with tufts of spores, and we have now no 
doubt that the minute bodies in these soundings which we once mistook 
for the ova of Polythalamia (see Smithsonian Contributions to Knowl- 
edge, ii, 13) are merely the spores of these Fungi. 

The text so far as published is full of detailed and interesting accounts 
of foreign localities of microscopic beings of freshwater origin, and the 
plates promise a rich treat when the text for the remaining portion shall 
be completed. Our own country is largely represented by figures of 
fossils from numerous localities, but the text relating to them is not yet 
published. 

We trust that the author will give, either in the present volume or in 
2 supplement, a revision of the generic and specific characters of all 
his species. At present all that we know about many of them is from 
the brief characteristics published in the Berlin Reports. These are 
excellent as far as they go; but are at fault in some respects in conse- 
quence of the use of too low a magnifying power, and the frequent 
reference to apertures where none exist. We think too that some, but 
by no means all, of the changes, suggested by recent writers on these 
minute bodies, are worthy of adoption. When the portion of the text 
which refers to North America reaches us, we propose to make extracts 
for this Journal of the most interesting portions. In the mean time, we 
commend this volume to all lovers of the microscope, and of geology, 
as a rich mine of carefully arranged facts, presenting in one connected 
series the proof of the vast influence of microscopic life throughout 
air, earth, and ocean. J. W. B. 

10. Exploration of the Red River of Louisiana in the year 1852; by 
B. Marcy, Captain Fifth lafantry U.S. Army, assisted by 
Georce B. M’CLELLAN, Brevet Captain U.S. Engineers. 286 pp., 8vo, 
with numerous plates. Washington, 1854.—This is a valuable Report, 
both in its narrative part, which gives details of the country, and 
its scientific appendix. ‘The party visited the Witchita mountains, 
which rise abruptly from the plains, and consist of granite, unlike the 
surrounding regions, and are intersected by quartz veins and dykes of 
greenstone. They are the only high mountains in the Red River Ter- 
ritory. Dr. Shumard, in his Geological appendix, gives an account 
of the carboniferous formation in northwestern Arkansas, and be- 
yond, between Fort Smith and Fort Washita. At Fort Washita cre- 
taceous strata commence, and continue on uninterrupted to the south- 
western boundary of the Cross-Timbers in Texas. They extend in 
the direction of Fort Towson 100 miles, with an average breadth of 
50 miles. The beds correspond to the upper part of the European 
chalk. They are often full of fossils, and at Fort Washita, ammonites 
were observed three feet in diameter.—-Beyond the Witchita mountains, 
there were ranges of high bluffs which resembled fortifications in their 
even height and regularity ; they consisted of layers of red and blue 
clay thickly interstratified with snow-white gypsum. Some masses of 
gypsum at their base were 10 feet in diameter. On the Red River, 


438 Scientific Intelligence. 


from Cache Creek to Sweet Water Creek there are two terraces, be- 
sides the lower plains subject to inundation; the lower is 10 to 20 feet 
high ; the other 50 to 100 feet. 

The Appendix includes Reports on Minerals by Prof. C. U. Shep- 
ard; on Geology, by E. Hitchcock and G, G. Shumard ; on the Pa- 
leontology, by B. F. Shumard; on Reptiles, by S. F. Baird and C. 
Girard, cootaining descriptions of new species, with many fine plates ; 
on Shells, by Prof. C. B. Adams; on Orthopterous Insects, Arachnidi- 
ans, Myriapods, by Charles Girard ; on Botany, with several plates, by 
Dr. John Torrey ; on Ethnology, by Capt. Marcy, and Prof. Turner. 

11. Annual Report on the Geological Survey of the State of Wis- 
consin; by James G. Percivat. 102 pp. 8vo. Madison, Wisconsin, 
1855.—Dr. Percival entered upon his duties as Geologist of the State 
of Wisconsin in August, 1854, and the season therefore was already 
so far advanced, tha at complete preliminary reconnoissance even of 
the mineral district was hardly possible. ‘The Report still shows much 
labor. ‘The rock strata of the lead region are described ; and consid- 
erable information of value is given respecting the lead mines. Dr. 
Percival appears to be inclined to the view, not hitherto admitted, that 
the lead occurs in veins, instead of deposits or beds, which veins may 
be traced far below the recognised lead-bearing rocks. We shall look 
with interest for facts on this important point which the progress of the 
Survey may bring out, deferring for the present an extended notice of 
the subject. 

12. First Annual Report of the Geological Survey of the State of 
New Jersey for the year 1854. 100 pp., 8vo. New Brunswick, 1855. 
— This Report embraces Reports by Wm. KitcHe.t, the Superintendent 
on the northern section of the State, Prof. G. H. Coox, assistant Ge- 
ologist, on the southern section, Henry Worrz, Chemist, and Ec- 
S. Viete, Topographical Engineer. The observations presented 
in this Preliminary Report, are principally of a practical character and 
relate to the marls and beds of ore. 

Mr. Cook recognises in the cretaceous strata, three distinct beds of 
greensand marl, alternating with strata of sand; the lower marl bed is 
about 30 feet thick, and contains as fossils, Exogyra costata, Gryphea 
convera, Ostrea falcata, Terebratula Sayii, Belemnites Americanus, 
etc. The second and third marl beds are each near 50 feet thick. The 
second contains Gryphwa convexa, and at one place vast numbers of 
Terebratula Harlani, with other species. In the third bed, fossils are 
rare, and appear to differ in species from those below. 

13. Geological Survey of Canada; Report of Progress for the year 
1852-53. Printed by order of the Legislative Assembiy. 180 pp., 8vo. 
Quebec, 1854.—No Geological Survey on this continent has been car- 
ried on with more thoroughness and with results of higher importance to 
the science than those of Canada under the direction of Mr. W. E. Lo- 
gan. ‘There is great precision in his observations, and exactness in his 
statements; and it will be a work of great honor to Canada when the Sur- 
vey is throughout completed, and the Final Report, fully illustrated with 
plates of fossils and sections, is published. Much more time will yet 
be needed before this can be satisfactorily done. All the observations 
bear directly on the geology of the United States, and they have already 
solved several doubtful points as to the age of American rocks. 
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1. Dr. Hooker’s Flora of New Zealand. Parts 7 and 8, 1855, com- 
plete this excellent Flora, in 2 quarto volumes, with 130 colored plates. 
Both these parts are devoted to the lower Cryptogamia, namely, the con- 
clusion of the Hepatica, by Mr. Mitten; the Fungi, by Mr. Berkeley ; 
the Alga, by Dr. Harvey; and the Lichenes, by Mr. C. Babington. 
Dr. Hooker has added an analytical key to the natural orders represent- 
ed in the flora, and another key to the genera, adapted to the Linnwan 
method. Also a Catalogue of European and other plants introduced 
into New Zealand; and a Supplement, of some recent additions and 
corrections, manifesting the authors scrupulous care and indefatigable 
activity to the last. We notice with interest the statement that the small 
order of Monimiacee “should be transferred to the neighborhood of 
Magnoliacea, to which it is closely allied, whereas it has no real affinity 
with Laurinee.” We hope soon to have to speak of Dr. Hooker’s la- 
bors upon a different field, namely, the Indian flora. A. 

2. Seemann’s Botany of the Voyage of the Herald. Part 6, (1854, pp. 
201-253, tab. 51-60,) brings to a conclusion the flora of the Isthmus of 
Panama. As usual, the author introduces new observations here and 
there upon the botanical history and economical uses of important 
plants, or their products; and the present fasciculus is more than usu- 
ally rich in this respect. The first telates to the famous Panama hats, 
made from the leaves of Carludovica palmata, a Pandaneous plant. 

‘The Jipajipa or Panama hats are principally manufactured in 
Veraguas and Western Panama : not all, however, known in commerce 
by that name are plaited in the Isthmus; by far the greater portion is 
made in Manta, Monte Christi, and other parts of Ecuador. The hats 
are worn almost in the whole American Continent and the West Indies, 
and would probably be equally used in Europe, did not their high price, 
amounting ofter to 150 dollars for a single one, prevent their importation. 
They are distinguished from all others by consisting of only a single 
piece, and by their lightness and flexibility : they may be rolled up and 
put into the pocket without injury. [n the rainy season they are apt to 
get black ; but, by washing them with soap and water, besmearing them 
with lime-juice or any other acid, and exposing them to the sun, their 
whiteness is easily restored. So little is known about these hats, that 
it may not be deemed out of place to insert here a notice of their man- 
ufacture. The straw (Paja), previous to plaiting, has to go through 
several processes. The leaves are gathered before they unfold, all 
their ribs and coarser veins removed, and the rest, without being sepa- 
rated from the base of the leaf, is reduced to shreds. After having 
been put in the sun for a day, and tied into a knot, the straw is im- 
mersed in boiling water until it becomes white. It is then hung up in 
a shady place, and subsequently bleached for 2 or 3 days. The straw 
is now ready for use, and in this state is sent to different places, espe- 
cially to Peru; where the Indians manufacture from it, besides hats, 
those beautiful cigar-cases, which fetch sometimes more than £6 a piece. 
The plaiting of the hats is done on a block, which is placed upon the 
knees; it commences at the crown and finishes at the brim. Accord- 
ing to the quality of the hats, more or less time is occupied in their 
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completion; the coarser ones may be finished in two or three days; 
the finest take as many months. The best times for plaiting are the 
morning hours and the rainy season when the air is moist: in the mid- 
dle of the day and in dry clear weather the straw is apt to break, which 
when the hats are finished is betrayed by knots, and much diminishes 
their value.” —p. 204. 

Vegetable Ivory.—This consists of the seeds of the Phytelephas 
macrocarpa; a palm-like plant, but not, it appears, a member of the 
family of Palms. It is now taken as the type of a separate group, 
more closely allied to the Aroidee than to the Palmea, Seemann in- 
corporates into his account the whole history of our knowledge of the 
tree and its useful product, from its discovery by Ruiz and Pavon down 
to his own personal observations, which have enabled him to complete 
the botanical characters, &c., and has introduced a translation of Mor- 
ren’s account of a microscopical investigation of the structure of the 
ivory ;—of which we give a condensed abstract : 

Passing by the tegumentary portion, “ the albumen, or vegetable ivo- 
ry itself is composed of concentric layers of a white substance, thin por- 
tions of which are transparent in water and perforated with an infinity 
of holes, the sections of so many cavities. The latter are irregularly 
rounded, and also prolonged into arms or tubes, which give a starry 
appearance to the cavities, many of them being 5-10-rayed. Here 
and there may be seen a little spheroidal cavity; finally the tubes ap- 
pear to be each of them tipped with a small swollen head. Throughout 
the albumen this structure is more or less regular, offering a beautiful 
study to the vegetable anatomist. Generally the starry cavities are 
arranged in a quincunx, so that the interval between two of them cor- 
responds to athird. A little attention enables the observer to see that 
those rays which are terminated by a litile head always answer to one 
another. * * It is evident that these starry cavilies represent so 
many cavities of cells, which still preserve their radii of communication, 
though the primitive parieties are obliterated. * * * Thus we see 
revealed the whole organization of vegetable ivory, which is merely a 
prismemchyme with thickened cells, in which the rays of communica- 
tion are preserved. This substance is very analogous to that which 
Schleiden and Theodore Vogel found in the albumen of the date, only 
that in the latter there is no starry disposition of the tubes, and the hol- 
lows of the cells are elongated into only 2 or at most 3 radii of com- 
munication.” This ivory, as Morren observes, is nothing but the albu- 
men of the seed, which at first milky, then pulpy, then of the fleshy con- 
sistence of an almond, becomes at length hard, white, and elastic nearly 
as ivory itself. Solid as it is, in the germination it reverts to the pulpy 
and milky condition (as was seen by Hooker in the stoves of Kew 
Gardens), and nourishes the forming embryo just like the albumen of 
an ordinary seed. In its native country the still soft young seeds are 
greedily eaten by bears, hogs and turkeys; and in the earlier fluid siaie 
it forms a delicious beverage. 

“The Pine-apple was among the first plants which Columbus met 
with, on landing in northern Veraguas, where it was extensively used 
by the Indians. [t may have been brought to the country at a very early 
period of history ; but the fact that it was met with in the Isthmus on 
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the arrival of the first European, together with the circumstance that 
it grows to all appearance wild in various parts of the country, may be 
looked upon as almost conclusive of its being indigenous.”—p. 216. 

Sarsaparilla.—Seemann appears clearly to have proved that Smilaz 
officinalis, H. H. K., S. papyracea, Duhamel, and S. medica, Schlecht.— 
all yielding officinal sarsaparilla,—are botanically one and the same 
species. It grows on the slopes of mountains, to an elevation of 5000 
feet above the level of the sea, in South America, between the 20th de- 
gree of north, and the Gth degree of south latitude, and the 110th and 
40th degress of west longitude. ‘The “ Jamaica sarsaparilla,” it ap- 
pears, is not the produce of that island, but is received there from the 
Spanish Main, and thence shipped to Europe and the United States. 
The * Lisbon or Brazilian sarsaparilla” is distinguished from the former 
by pharmacologists chiefly by having fewer rootlets or ‘* beards ;” but 
it is evident that the rootlets have been removed by some rough me- 
chanical process, as the marks of their origin are plainly seen ; “* prov- 
ing that the roots when gathered had as much beard as the sort usually 
received as Jamaica sarsapari!la, and making it probable, that, if the 
merchant buying up this Zarza in various parts of Brazil, were to in- 
form the collectors that by preserving the beard they would not only 
save themselves much unnecessary trouble, but increase the weight and 
the commercial value of the roots they dig up, we should soon get all 
our Jamaica sarsaparilla from Brazil, and in a few years have difficulty 
in obtaining even a specimen of what is now termed Lisbon sarsapa- 
rilla.”” As to another chief distinction of the pharmacologists, into the 
mealy and non-mealy sorts; “ any body opening a bundle of Jamaica 
sarsaparilla may pick ont as many roots as he chooses, mealy at one 
end and non-mealy at the other.” As to the distinctions of the form 
of the cells of the ‘liber,’ which have been considered by physiologists 
as forming good marks of distinction between the sarsaparillas of Cen- 
tral America and those of South America, our author cites from a pa- 
per by Mr. Bentley, in the Pharmaceutical Journal for April, 1833, the 
results of recent microscopical examinations which invaiidate these 
characters also. 

The rather few Gramine@ and Cyperacea of the Isthmus are elabora- 
ted by the venerable Nees von Esenbeck, and this is announced as 
probably the last scientific labor of a career as an author which began 
about forty years ago. The Ferns, here numerous in species, are elab- 
orated by Mr. Smith of Kew, who has introduced and explained the 
characters discovered and turned to important account by him in clas- 
sification, founded on the structure and mode of development of the 
caudex and fronds. In a note, Mr. Smith gives further information 
about the Lomaria eriopus of Kunze, or Stangeria paradoxa, which 
proves to be a true Cycadaceous plant, “ presenting a new feature in that 
order on account of its simply forked venation rising from a true midrib, 
thus rendering untenable the character which is usually relied upon for 
distinguishing fossil Cycade@ from fossil Filices.” ! 

From the plates in this part belonging to the Flora of Northwest- 
ern Mexico, we perceive that Schultz intends to keep Acourtia distinct 
from Perezia. A. G. 
Sroonp Sxrres, Vol. XTX, No. 57.—May, 1855. 56 
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3. Tulasne, on the Uredinee and Ustilaginee.—Nearly two num- 
bers (2 and 3) of the second volume of the botanical portion of the An- 
nales des Sciences Naturelles for 1854, are occupied with Tulasne’s 
elaborate “second Mémoire sur les Uredinées et les Ustilaginees, 
which are those microscopic Fungi that attack and inhabit living 
plants (foliage, herbaceous and even woody stems, immature fruits, 
&c.), some of which, known to us by the name of Rust, Blight, and 
the like, often do a vast deal of damage. As an instance we may al- 
lude to the malady of the grape, which for the last year or.two has so 
seriously diminished the product of this important culture in the south 
of Europe, Madeira, &c. This memoir, like its predecessor (in 1847), 
is not of a popular character, and scarcely touches directly upon the 
subject of these ravages; but is a profound scientific investigation, of 
the highest order, into the structure, development, mode of life, and 
kinds of this minute parasitic vegetation, upon a clear and true knowl- 
edge of which all successful remedial or preventive measures will 
have to be based. As Fungi, even of these tribes, are beginning to be 
studied in this country with much zeal, we have only to call the atten- 
tion of our mycologists to this able paper, and to say that the general 
physiologist will also find it of no small interest, from the light it sheds 
upon some of the simplest forms of vegetable existence. M. Tulasne 
devotes much attention to a curious complication which occurs in these 
otherwise so simple plants; the lowest organized forms being almost 
uniformly intimately associated with those of a different and higher or- 
ganization. ‘This has been variously explained ; some supposing one 
kind to change into the other associated with it by a further develop- 
ment; some have contended that one species was here parasitic upon 
another, itself a parasite ; while others look upon these cases as a kind 
of dimorphism in fructification, comparable with what is known to occur 
in a good many Phznogamous plants. The latter view is maintained 
by M. Tulasne, and its correctness is nearly demonstrated. A. G. 

4. The Grasses of Wisconsin and the adjacent States; by I. A. 
Laruam, Milwaukie: in the Transactions of the Wisconsin State Ag- 
riculiural Society, vol. iii, for 1853. Madison, 1854.—Both as to the 
matter which they contain and the manner in which they are edited and 
printed, the * Agricultural Transactions’ of the young State of Wiscon- 
sin compare most favorably with those of any of the older States. The 
communications which make up a large part of the present volume are 
of a better, more correctly scientific, and truly practical character than 
those which we generally meet with in such publications, where the 
amount of chaff is apt to be grossly disproportionate to the grain. We 
are much struck with the amount of learning and the general scientific 
accuracy, as well as the practical good sense of those we have particu- 
larly examined ; such as the articles on the Potato, and its disease, by 
R. W. Wright of Waukesha, and on Vegetable Physiology as applied 
to Farm Plants, by J. Townnly of Moundville. At the close of the 
volume nearly 100 pages are occupied by Mr. Lapham’s faithful and 
excellent account of the grasses of Wisconsin, prefaced by a general 
account of the family, and a convenient artificial arrangement or key 
to the genera of the Grasses of the Northwestern States. The species 
are well described in plain botanicai language, their qualities and uses 
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indicated, good 8vo plates of eleven species are given, each accompa- 
nied by magnified analyses of the parts of fructification, and similar 
analyses of as many more species are given on another plate. These 
are creditably executed from original drawings by Mr. Lapham him- 
self, and they will afford invaluable assistance to the student of this 
difficult but very important natural order of plants,—most important 
to the agriculturist since it furnishes the principal sustenance of man 
and the domesticated animals. A. G. 

5. H. G. Reichenbach: De Pollinis Orchidearum Genesi ac Structura, 
et de Orchideis in artem ac Systema redigendis. Leipsic, 1852, pp. 38, 
4to. tab. 2.— We ought earlier to have noticed this elaborate essay of 
the younger Reichenbach, who is devoting himself to the study and 
systematic arrangement of the great Orchideous family with much 
ability and acuteness, as this and other recent publications show. The 
formation and development of the various and singular forms of pollen 
in this family are fully and beautifully illustrated, both in the letter- 
press and in the figures, which last fill two crowded plates. Of their 
bearing upon the systematic arrangement of Orchidee we are not qual- 
ified to judge: but it is highly in their favor that they appear to coincide 
with the views long ago propounded by Robert Brown. A. G. 

Ergot, of Rye and other Grasses, is produced by species of Clav- 
iceps, a genus of Ascomycetous Fungi established by Tulasne, who 
has cleared up the great confusion which prevailed respecting the na- 
ture and history of these vegetables, or vegetable productions. The 
ergot is not a metamorphosed seed resulting from diseased conditions, 
nor a mere diseased form of the seed associated with a parasitic fungus, 
as thought by E. Quekett, Leveillé, Phaebus, Mougeout, and Fee, but a 
real fungoid structure. The first sign of the attack of the fungus upon 
the flower of a grass is the appearance of the sphacelium upon the out- 
side of the nascent pistil ; it soon penetrates the wall of the ovary, grow- 
ing with it until it forms a fungoid mass of the same shape as an ovary, 
but obliterating the cavity of the latter. At this time it is soft, while, 
grooved on the surface, and excavated by irregular cavities, which are 
connected with the external folds or grooves: the surfaces of these are 
all covered with parallel linear cells, like a hymenium; and from the ex- 
tremities of these arise elongated, ellipsoid, or oval cells, about 1-5000” 
in length. These become detached, and when placed in water germi- 
nate and emit filaments. These bodies are spermatia, stylospores, or 
perhaps conidia. At a certain epoch a viscid fluid exudes from th® 
sphacelium, flowing over it and carrying about multitudes of the sper- 
matia or stylospores ; but previously to this, a solid body, of a violet 
color on the surface and white within, has originated at the base of the 
spermagonium, and it gradually grows and rises out of the pale of the 
flower, forming the spur or ergot. Three species are described by 
Tulasne.—( Micrographic Dictionary, by Griffith and Henfrey, part 6.) 

A. G. 

6. Trigonocarpon.—Mr. Jos. D. Hooker has shown, from the struc- 
ture and integuments, that the fossil fruit of the coal era called Trigo- 
nocarpon, is the fruit of a coniferous tree, and is near that of the genus 
Salisburia.— Roy. Soc., London, March, 1854. 

7. Analytical Class-Book of Botany, designed for Academies and 
Private Students. In two parts. Part 1, Elements of Vegetable Struc- 
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ture and Physiology; by Frances H. Green; Part II, Systematic 
Botany, illustrated by a Compendious Flora of the Northern States; 
by Joserh W. Concpon. 328 pp., small 4to. New York, 1855. D. 
Appleton and Co.—An elementary and well illustrated text-book for the 
young student of Botany. 

8. On Bathygnathus borealis, an extinct Saurian of the New Red 
Sandstone of Prince Edward's Island ; by Josern Leipy, M.D., (ex- 
tracted from the Journal of the Acad. of Nat. Sci. Philad., vol. ii.)— 
In the last visit of the enthusiastic and distinguished geologist Sir Charles 
Lyell, to this country, he informed me that Mr. J. W. Dawson of Pictou, 
Nova Scotia, had received from Mr. D. McLeod, for disposal, a frag- 
ment of a jaw of a large saurian animal, which was found in the New 
Red Sandstone Formation of Prince Edward’s Island. Mr. Lyell sent 
me an outline drawing of the jaw: and with the disinterestedness of a 
cosmopolite philosopher, recommended Mr. Dawson to send the speci- 
men to the Academy of Natural Sciences of Philadelphia, in prefer- 
ence to disposing of it abroad. It was accordingly sent to the latter 
place, and was purchased by Messrs. Isaac Lea, William S. Vaux, and 
myself, and was presented to the Academy, in the cabinet of which it 
is now very appropriately arranged at the side of the only other knowa 
saurian bones discovered in the New Red Sandstone of North Amer- 
ica, described by Mr. Lea, under the name of Clepsysaurus Pennsyl- 
vanicus. 

The specimen consists of the right dental bone, considerably broken, 
attached by its inner surface to a mass of matrix of a red granular 
sandstone, with large, soft, angular, red chalk-like stones imbedded in 
it. The fossil has seven large teeth protruding beyond the alveolar 
margin of the jaw; and it is hard, brittle, and cream-colored, and stands 
out in beautiful relief from its dark red matrix. ‘The jaw indicates a 
lacertian reptile, and in comparison with that of other known extinct and 
recent genera is remarkable for its great depth in relation to its length. 

The depth of the dental bone below the contiguous pair of equal 
sized teeth is five inches, whilst its length in the perfect condition ap- 
pears not to have been more than seven and a quarter inches; for in 
the specimen the middle part of the posterior border is so thin and 
scale like, that I am disposed to think it here came in contact with the 
supra-angular and other neighboring bones. 

The outer side of the jaw is vertical, and over the course of the al- 
feolar parapet is plane ; but below this posteriorly and inferiorly above, 
the base of the bone is depressed into a moderately deep concavity. The 
upper or alveolar border forms a convex line rapidly descending to- 
wards the chin. The base forms an oblique line, and ascends anteriorly 
to the chin; and it appears thick and rounded externally ; but in the 
specimen it presents an abrupt border internally, as if the inner side 
of the bone had been broken away, or as if the angular bone had ar- 
ticulated with it much in advance of its usual position in saurians. 

The external surface of the dental bone is every where marked by 
fine, reticular, vascular grooves, and in the vicinity of the alveolar bor- 
der it presents numerous minute vasculo-neural foramina. 

There is no regular row of foramina, visible in the specimen, for the 
transmission of terminal branches of the inferior dental nerve, such as 
exists in the Iguanas, Varanians, etc., but near the point of the chin 


Botany and Zoology. 445 


there is a relatively very large foramen, partially filled with matrix, 
which appears to correspond with the internal mental foramen of the 
Iguana. Just posterior to this foramen there is a deep vascular groove, 
which in the perfect condition of the specimen may have proceeded 
from another foramen. 

The teeth in their relation to the dental bone, are placed upon the 
inner side, and rest against the alveolar border, which rises in a parapet 
external to them. Whether the parapet is supported by abutments be- 
tween the teeth, as in Megalosaurus, I cannot certainly ascertain from 
the inner side of the jaw being so closely adherent to the matrix. The 
dental bone, if it be considered complete in its length in the specimen, 
is capable of containing a series of twelve teeth posterior to and inclu- 
ding that situated most anteriorly in the fossil. 

As the teeth were worn away or broken off, they were replaced by 
others produced at their inner side, as is indicated in the specimen by 
a young tooth, which is situated internal to, and is concealed by, the 
largest mature tooth. ° 

The enameled crowns of the fully protruded teeth are exserted at their 
base for several lines above the alveolar border of the jaw. They are 
compressed, conoidal, and recurved, but compared with those of Me- 
galosaurus they are not so broad, compressed, nor recurved, and they 
are more convex externally, and are less so internally. ‘They resem- 
ble much in form those of the recent Monitor ornatus, but are less con- 
vex internally. 

The transverse section of the crowns of the teeth, except that of 
the first, is antero-posteriorly elliptical, with the inner side less convex 
and the extremities acute and in most instances slightly incurved. 

The anterior and posterior acute margins of the crowns are minutely 
crenulated ; and the crenulations commence just below the tip and de- 
scend as far as the enamelled base. 

In comparison with the teeth of Clepsysaurus Pennsylvanicus, those 
of the fossil under examination are broader and more compressed, and 
except the first one of the series, present an acute, crenulated margin 
anteriorly and posteriorly, whilst in the former animal they are acute 
and crenulate only posteriorly.—[We omit part of the details. ] 

From the extraordinary relative depth of the dental bone above de- 
scribed to its length, and from its northern locality, | have proposed for 
the carnivorous lacertian to which it belonged the name of Bathygna- 
thus borealis.* 

This interesting fossil is the second authentic discovery of saurian 
bones in the New Red Sandstone Formation of North America; the 
first being those found near Hassac’s Creek, in Lehigh Co., Pennsylva- 
nia, by Dr. Joel Y. Shelley, and described by my friend Mr. Isaac Lea, 
under the name of Clepsysaurus Pennsylvanicus.t 

In relation to the exact locality and geological position of the Bathy- 
gnathus borealis, Mr. J. W. Dawson has furnished me with the following 
note. 

“The fossil was found at New London, on the northern side of the 
Island, imbedded to the depth of nine feet in red sandstone, with calca- 
reous cement, similar to the matrix attached to the fossil. The total 


* Proc. Acad. Nat. Sci., vi, 404. + Ibid, v., 171, 205 ; Jour. Ac. Nat Sei, ii. 
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depth from the surface was 21 feet 9 inches, and the discovery was 
made by Mr. D. McLeod of French river, New London, when digging 
a well. 

“The sandstone in question belongs to a formation which occupies 
nearly the whole of Prince Edward Island, generally dippiog at a small 
angle to the northward. It includes thin beds of coarse, concretionary 
limestone, and at the southern side of the Island, where the oldest beds 
of a formation appear, there are beds of gray clay or soft shale, and 
brown and gray sandstone, approaching in aspect to the upper beds of 
the coal formation of Nova Scotia, and containing silicified trunks of co- 
niferous trees, with indistinct vegetable impressions, perhaps calamites. 
These beds may either belong to the top of the carboniferous system, 
or to an overlying deposit of the Permian or Triassic age ; and in either 
case the red sandstones which conformably overlie them will be equiv- 
alent to the New Red of western Nova Scotia and Connecticut, and 
probably Triassic or Permian. The present specimen is the first ani- 
mal fossil hitherto discovered in these sandstones, (of Nova Scotia,) 
which must, however, be distinguished from the Lower carboniferous 
Red Sandstones of some parts of Nova Scotia, associated with gypsum 
and marine limestones, which were formerly confounded with the New 
Red. See Letter by the writer in Proc. of Ac. Nat. Sci. Philad., iii., 
272; and Papers in Journal of London Geological Society, iv, 50.” 

This paper is illustrated by a fine plate. 


Astronomy. 
1. Elements of Polymnia, (33) (Compt. Rend., t. 39, p. 1019).— 


The elements of this planet given below were computed by Mr. Bruhns 
from the observations at Paris, Oct. 28, and at Berlin, Nov. 3 and 9. 


Epoch 1854, Nov. 0-0 M. T. Berlin. 


Mean anomaly, - - 10° 26’ 8” 

Long. perihelion, - : - 22 25 58 -4) Mn. Eqnx. 
asc. node, - : : 1 12 29 24 1855-0. 

Inclination, - 1 22 20 6 

Angle of excentricity, - - 12 58 2:1 

Mean daily motion, 967/235 

Log. semi-axis major, - . - 0376356 


Elements of Amphitrite, (29) (Comptes Rend., t. 39, p. 1060.)— 
Mr. Yvon Villarceau has computed a set of elements of this planet 
making use of al! the observations collected during its appearance. 
Epoch 1854, March 0-0 M. T. Paris. 


Mean anomaly, 123° 51’ 0-85 

Long. perihelion, - - 56 52 31 Mn. Eqnx. 
asc. node, - 356 23 55-194 March 0-0 

Inclination, 6 7 41-08 

Angle (sin=excen.), - 4 16 31°76 

Mean daily motion, - 869"48241 

Semi-axis major, 2°5536647 


Period of sideral revolution, 


By means of these elements 
this planet and published in the Compt. Rend., tome 40, p. 244. 


10 
an ephemeris has been computed for 
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3. Comet IIl, 1854, (Compt. Rend., t. 40, p. 199).—The parabolic el- 
ements of this comet given below were computed by Mr. Santini by 
means of Argelander’s observation of June 11, and those of the author 
of June 26 and July 10. 


Perihelion passage 1854, 173403264 M. T. Berlin. 


Long. perihelion, - 62° 35” -9 ) Mn. eqnx. 

“© asc. node, - : - - 347 39 36 -3 § 1854 Jan. 0-0 
Log. perihelion dist., - - - 9-811640 


4. New Comet, (Compt. Rend., t. 40, p. 200).—A new comet was dis- 
covered Jan. 14, by Mr. Dien, an assistant in the Imperial Observatory 
at Paris, and by Mr. Winnecke at Berlin, in the neighborhood of 7 Scor- 
pionis. Its position Jan. 15, 18 4™ 168, was R. A. 226° 5’ 15” and 


Dec. —27° 15 5”. Its apparent motion in 24 hours was R. A. 4-45’ 
and Dec. —4’. 


V. INTELLIGENCE. 
1. Mascher’s Stereoscopes.—The annexed figure is a perspective 


view of a very ingenious application of the stereoscope to daguer- 
reotype medallions. A patent for this improvement has been recently 


granted to J. F. Mascher of Philadelphia. Attached to the main 
central rim of a locket, there are two lids with daguerreotype pic- 
tures on them; these lids are hinged on each side of the rim. There 
are also two supplementary lids, each containing a lens, which are 
also hinged to the rim as shown, but are fitted to fold within the pic- 
ture lids, and are arranged in such relation to the same, that upon be- 
ing opened and properly adjusted, the lenses will stand opposite to 
the pictures, and convert the medallion into a stereoscope, by which a 
person looking through the glasses, will see but one picture, solid 
and life-like. The patentee has applied double convex lenses to these 
medallions—the sides of which are of unequal convexity (as one 
to six)—according to Brewster, so that the picture is rendered very 
clear. A medallion of this character can be used for a microscope and 
sun glass, and thus it can be carried around in the pocket, both as an 
ornamental and useful memento of affection. 

More information may be obtained by letter addressed to J. F. Mas- 
cher, No. 408 North Second street, Philadelphia, Pa.— Sci. Amer. 
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2. A wonderful specimen of credulous ignorance ;—Fossil man aud 
woman.—A Cincinnati paper of March 23, contains a narration of the 
discovery of some ‘‘ very curious petrified human bodies” found in 
Pennsylvania in the bed of a stream, which is one of the branches of 
the Alleghany river. The account says: ‘ These remains are sup- 
posed to be those of a man and woman, who by the wonderful petri- 
factive process have been turned to solid stone,” and they are regarded 
as “ irrefragible proofs of the existence of man upon this revolving 
globe long before the periods when corals, crinoids and trilobites first 
made their appearance.” * * * But “the man is the great curiosity 
Its feet are now wanting; its body and legs are composed of sand- 
stone, and its head of quartz and gneiss”! Thus, according to the 
narrator, the whole science of geology is upset, over and over. The 
writer continues, “ It is assumed that when first found the feet were on 
this male petrifaction, but as they seemed slaty and of a coal-like tex- 
ture, they were burned by the women, who prefer utility to scientific 
discovery.” * * * “Jt is certain the man when alive must have 
inhabited the sandstone for a period, and if, as we think is evident, he 
was buried with his head downwards, and at just such a depth that his 
head came in the gneiss, and his body in the sandstone formation, [he 
might have added, his feet in a coal-bed], then it is easy to conclude 
that his body petrified into sandstone, and his head into quartz and 
gneiss.” ‘The believer in such nonsense is the most of a wonder. 

3. Osituary.— Notice of the late Frederic W. Davis of Boston.—We 
have to record the death of one of our excellent practical chemists and 
metallurgists, Freperic W. Davis of Boston, who died at his father’s 
house of typhoid fever on the 12th of December last, at the age of 31 
years. Mr. Davis received a good education at the school of Mr. Green 
of Jamaica Plains in Roxbury, and was then placed under the scientific 
instruction of Dr. Charles T. Jackson, in whose laboratory he pursued 
his studies with great diligence and success, for three years. In 1844 
he accompanied Dr. Jackson in his early explorations of the copper re- 
gions of Lake Superior and distinguished himself as an active and 
faithful explorer of the mineral district on Keweenaw Point. In 1847 
he was appointed by the Revere Copper Company, as Superintendent of 
their copper smelting furnaces at Point Shirley, which he conducted 
with signal ability from that time, until he was seized with the fever of 
which he died. While attending to the active and complicated business 
of the copper works making all the assays of ores, fluxes, furnace slags, 
and of the crude copper produced, he found time to make many inter- 
esting and important metallurgical researches, and many scientific ob- 
servations and experiments on the formation of artificial minerals, both 
in the furnace and in the roasting heaps of copper ores. He produced 
a new mineral, composed of the sulphurets of zinc and copper, which 
was found in brilliant black crystals in the roasted ores. He pointed 
out several new forms of crystals in the slags from his blast furnaces, 
and he also beautifully illustrated the theory of the formation of native 
copper from the vaporized chlorid of copper, while working the Ata- 
camite of Peru. 

‘The most important of his labors were of an eminently practical na- 
ture, such as discovering the best and most economical methods of 
mixing the various copper ores of commerce, so as to make one ore 
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flux another, and thus to obtain the largest yield of metal at the least 
expense 

Science and the arts have met wijh a great loss in the death of this 
excellent young metallurgist, whose labors were calculated to render 
eflicient services to mankind and to raise the business of the working 
furnace to the rank of a truly chemical art and science. 

His numerous friends and acquaintances well knew his worth as a 
man, and a friend, always generous, considerate and kind, and never 
wanting in public spirit when occasion called him out, he was boih re- 
spected and beloved by all who knew him. C. T. Je 

Boston, February 17, 1855. 


4. The Physical Geography of the Sea; by M. F. Maury, L.L.D., 
Lieut. U.S. N. 274 pp. 8vo, with maps and plates. New York, 
1855. Harper & Bros.—Lieut. Maury in this volume on the ocean, 
brings together under a popular form many of the results and discus- 
sions brought out in his Sailing Directions and other publications, and 
the work cannot fail to find many interested readers. ‘The following 
are the subjects treated of: The Gulf Stream; The Atmosphere ; 
Red Fogs and Sea Dust; On the Probable Relation between Magnet- 
ism and the Circulation of the Atmosphere ; Currents of the Sea; The 
open Sea in the Arctic Ocean ; The Salts of the Sea and the Influence 
of Molluscs and Corals on the Circulation of the Ocean; Equatorial 
Cloud-ring ; Geological Agency of the Winds; Depth of the Ocean ; 
Basin of the Atlantic ; W nds ; Climates of the Ocean; Drift of the 
Sea; Storms; Routes for Vessels. While the work contains much in- 
struction, we cannot adopt some of its theories, believing them unsus- 
tained by facts. 

5. Report and Charts of the Cruise of the Dolphin: made under 
the direction of the Navy Department; by Lieut. S. P. Lez, U.S. Navy. 
332 pp., 8vo, with maps and plates. Washington, 1854.—This volume 
contains the sea observations made during a cruise in search of several 
shoals in the Atlantic Ocean. The sea and air temperatures are given 
with fullness and many other points of interest receive attention. The 
low island called Las Rocas, 84 miles due west of Fernando de No- 
ronha, was found to be a Coral Island, having « regular lagoon. The 
reef is 14 miles from east to west and 1? from north to south, and is 
covered at high tide, with the exception of two small islets, Sand and 
Grass Islands, situated on the west side of the reef, and some scattered 
rocks on the other sides ; these dry spots are 10 to 15 feet above the reef 
but are without wood or water. The reef is generally level, although 
with many holes in it. There is 1 to 4 feet water within the lagoon at 
low tide. A rocky bottom was found at 15 fathoms 6 miles east of the 
reef, but no bottom at 30 fathoms 24 miles N. N. E., nor at 70 fathoms 
4 miles S. W. of it—The centre of this dangerous reef is in latitude 
3° 51’ 27” south, and longitude 33° 48’ 57” west. 

6. Grammar and Dictionary of the Dacota Language, edited by 
Rev. S. R. Riggs, A.M.—This is one of the valuable series of volumes 
published by the Smithsonian Institution, and forms a learned addition 
to an important department of knowledge in which Americans should 
take the lead, because the materials are more accessible to them. 

Yo. 57.—May, 1855. 57 
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The grammar is carefully elaborated, and the etymological portions 
of the dictionary exhibit a thorough acquaintance with the language. 
Such works should be continued by the Institution and Indian Bureau, 
and would be very creditable if done as well as this. But there are 
several defects to which it is proper to call attention, that they may be 
avoided hereafter. 

In the English-Dakota part the accent is not indicated, so that after 
finding a word here, we must turn to the first part to enable us to pro- 
nounce it, thus requiring an examination of two alphabets for one word. 

This work is founded upon the labors of various missionaries for eigh- 
teen years ; it received the approbation of the Minesota Historical So- 
ciety, and the Board of Foreign Missions ; and it was submitted to Pro- 
fessors W. W. Turner and C. C. Felton. Yet the explanation of one 
of the new characters ‘* —denotes a nasal sound similar to the French 
n in bon, or the English n in drink.” This renders the pronunciation 
of a large number of words doubtful, the French nasal, as in dain, 
ending with a vowel, has no affinity with English bang, ending with a 
consonant. 

Judging from the cognate Konza it is probable that doth these sounds 
occur in Dacota. In the presence of such a fact, no dependence can 
be placed upon the comparisons with Arabic sounds, probably never 
heard; nor are the “ emphatic” consonants described with sufficient 
minuteness. The relations and affinities of Dacota with other Ameri- 
can languages are not mentioned, although they are of the greatest im- 
portance. 

The orthography is judicious, although perhaps open to improvement. 
Whilst philologists are endeavoring to ameliorate the orthography of for- 
eign languages, Mr. Schoolcraft prefers an English basis, from which 
nothing but typographical abortions can result. For example, let us 
write an Indian word containing the English syllable paw followed by h 
in hut. This word will then stand * pawh” in English orthography. 
Another Indian word is composed of ta in tart, followed by wh in when, 
giving the English orthography, “tawh.” Notwithstanding the appa- 
rent resemblance, pawh and tawh have not an element in common, 
their finals being as distinct as their initials. ‘The fine art department 
of Mr. Schoolcraft’s great work is also defective, a large sum having 
been spent in engraving the almost worthless sketches of Captain East- 
man, instead of devoting it to ethnological illustrations of more value. 

S. S. H. 

7. Fresnel’s Wellenfliche ; Azxonometrical Projections of the most 
important Geometrical surfaces, Drawings of Descriptive Geometry, 
serving in the same time as a Catalogue of Models carried out accord- 
ing to aforesaid Projections; by Ferpinanp Encet, with 11 plates- 
Berlin.—By way of a notice of this able work, we give here in a con- 
densed form the introductory remarks by F. Joachimstahl, Professor at 
the University of Halle.—The collections of models of Mr. Engel, and 
his drawings, are of special importance in the study of the higher Geome- 
try and Optics and merit general attention. The model of the wave 
of light gave him most difficulty. Hitherto it had been thought sufficient 
in giving an idea of the surfaces with their two sheets, to represent 
the principal sections by means of wire. Mr. Engel was the first to 
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succeed in modelling the surfaces in wood. His model, as it is dis- 
sected, opens the exact form to inspection. The Jury of the World’s 
Exhibition in London gave Mr. Engel the prize medal for this model, 
Sir David Brewster being the Chairman of the Jury and Sir John Her- 
schel one of its members. Mr. Engel’s models 3 to 12, represent the 
five principal classes of surfaces of the second order, with their circular 
sections, right lines and lines of curvature: numbers 13 to 20, repre- 
sent cones, combinations of hyperbolical paraboloids, &c. ; 21 to 27, 
several helicoids and screws; 28 to 30, three retilinear screw planes 
(not belonging to the family of surfaces just mentioned) ; 31, 32, two 
developable surfaces; 35 to 37, refer to the theory of spherical curves 
and their polar curves, etc. The drawings are made with great ex- 
actness. S. S. H. 

8. A Catalogue of British Fossils, comprising the Genera and Spe- 
cies hitherto described: with references to their Geological Distribu- 
tion and the Localities in which they have been found ; by Joun Morris, 
F.G.S. Second Edition, considerably enlarged. Svo. London, 1854.— 
Mr. Morris’s ‘ Catalogue’ affords us the results of the numerous exam- 
inations of the fossils of the British Islands, both by native and foreign 
palzontologisis. ‘These researches, scattered through numerous works 
——periodical, monographic, and miscellaneous—were of limited value 
until brought within the reach of geologists in such a compendious 
form as the work now before us. 

However wel! acquainted one may be with the bibliography and nat- 
ural history of one or more groups of fossil] creatures, whether bivalves, 
cephalopods, fishes, or any other,—and however readily he may ex- 
change his knowledge with his fellow-workers in palzontology and give 
assistance to the practical geologist, yet, from the loss of time in hunting 
up references and figures of fossils,—the uncertainty of memory,—the 
mislaying of note-books, and a hundred other reasons, we well know 
that geological work cannot satisfactorily proceed without our having at 
hand a trustworthy book of reference to all described and figured spe- 
cies of organic remains. 

Some ten years ago Mr. Morris produced such a work, thereby sup- 
plying the want then felt, and which the partial lists of fossils already 
compiled could not meet. Since 1843 geologists lave extended their 
researches, both over new localities, and in parts of the organic king- 
dom previously but little studied ; and an enormous increase of palseon- 
tological observations has been the result. ‘That these observations 
should prove of their full value, it was high time that they should be re- 
duced to order and brought to the test of strict comparison. With re- 
newed energy and increased knowledge the author has again applied 
himself to the crowd of names and synonyms, and has now marshalled 
in alphabetical array, in their several classes, families, orders, and gen- 
era, upwards of 8300 species of British fossils. 

In carrying out this arrangement the author submitted some sections 
of his works to those of his scientific friends who had respectively 
paid attention to the several groups of fossils; and the assistance ren- 
dered him in these departments the author freely acknowledges in the 
preface, where he assigns to each his due, and carefully notices the 
public and private collections from which he has gathered information 
and received assistance. 
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Many of the palzontographical notes and memoirs recently published, 
especially in the case of monographs, have done much to the correction 
of the nomenclature of the subject. Of these Mr. Morris has fully 
availed himself.—Mag. Nat. Hist., xiv, 55. 

9. Fossils of South Carolina; by M. Tuomey and F. S. Hotes, No. 
1. 8 pp., 4to, with 2 4to lithographic plates. Charleston, S. C. 1855. 
John Russel!.—It is especially gratifying to see the commencement of 
a work, under so good auspices and on so liberal a plan, on the Fossils 
of South Carolina. We wish it rapid progress towards completion, 
and abundant patronage. The number issued contains descriptions 
and figures of “ Pleiocene” Fossils, including 2 corals, and 7 echino- 
derms. The plates are beautiful. 

10. A History of the British Marine Testaceous Mollusca, distribu- 
ted in their natural order on the basis of the organization of the ani- 
mals, with references and notes on every British speéies; by WiLu1am 
Crarke. 536 pp., 8vo. London, 1855. John Van Voorst.—The au- 
thor of this work describes the characters and habits af the animals at 
considerable length, and partly as a result of original observations. 
The volume has therefore an importance beyond the limits of the coun- 
try of which it treats. 

11. The Chemistry of Common Life; by Jas. F. W. Jonnston, M.A., 
F.R.S., F.G.S., &c. Nos. iv and v, The Narcotics we indulge in; The 
Poisons we select; The Odors we enjoy; The Smells we dislike ; 
What we Breathe and Breathe for; What, how, and why we Digest. 
In a former notice of this work, we expressed our opinion of its scien- 
tific ability and the popular interest thrown into every subject discussed. 
The author argues against the use of opium like one who personally 
valued the indulgence. 

12. The Year Book of Facts in Science and Art, for 1854; exhib- 
iting the most important discoveries and improvements of the past year, 
in Mechanics and the Useful Arts, Natural Philosophy, Electricity, 
Chemistry, Zoology and Botany, Geology and Geography, Meteorology 
and Astronomy ; by Jonn Timss, F.S.A., Editor of “ The Arcana of 
Science and Art” and author of Curiosities of London. 288 pp., 12mo. 
London, 1855. David Bogue.—The frontispiece of this useful annual, 
is a portrait of G. B. Airy, the Astronomer Royal. 

13. A Complete Treatise on Fish-breeding, including the Reports 
on the subject made to the French Academy, and the French Govern- 
ment ; and Particulars of the Discovery as pursued in England. Trans- 
lated and edited by W. H. Fry. 188 pp., 12mo, illustrated with en- 
gravings. New York, 1854. -D. Appleton & Co.—Artificial Fish- 
breeding has already been undertaken in several parts of the country, 
and carried on with great success. This work is most opportune, and 
is just the thing needed to spread a knowledge of this important subject 
over the land. It is popular in style and full in its details. 

14. On Adipocire and its Formation; by C. M. Werneritt, M.D. 
—From the Transactions of the American Philosophical Society, vol. 
xi. 25 pp., 4to. Philadelphia, 1855.—This valuable paper contains 
the results of both chemical and microscopic examinations of adipo- 
cire, and also an account of experiments upon the decomposition of 
muscular fibre (bullock’s heart) with water, with a view to the forma- 
tion of adipocire. 


™ 


Miscellaneous Intelligence. 453 


15. An Essay on the Contagious character of Malignant Cholera, 
with brief instructions for its Prevention and Cure; by Bernarp M. 
Bygne, M.D., Surgeon U.S. Army. 2nd edit., with addition! notes by 
the author. 160 pp., 8vo. Philadelphia, 1855. Childs & Petersen. 

16. The World a Workshop, or the Physical relationship of Man 
to the Earth; by ‘Thos. Ewsanx, author of * Hydraulics and Mechan- 
ics.” 198 pp., 12mo. New York, 1855. D. Appleton & Co.—This 
work is written for working men, and to them dedicated “ as a testimony 
of respect to the dignity and omnipotence of enlightened labor.” It 
presents a view of naiure mainly from the utility side, and at the same 
time is characterised by a high moral tone. 

17. The Florist and Horticultural Journal, a monthly magazine of 
Horticulture, Agriculture, Botany, Agricultural Chemistry, Entomology, 
etc. H.C. Hanson, Editor. Philadelphia, vol. iv, No. 1, Jan., 1855. 
—-Each number of this Horticultural Journal contains 32 pages 8vo, 
and is illustrated by one or more colored plates. The following per- 
sons are announced as among the contributors: John Le Conte, Esq., 
Profs. J. P. Kirtland, R. E. Rogers, 8. S. Haldeman, W. B. Rogers, 
with John Cassin, W. D. Brackenridge, &c. 

18. Seventh Annual Report of the Regents of the University of the 
State of New York, on the Condition of the State Cabinet of Natural 
History, and the Historical and Antiquarian Collections, annexed thereto. 
Made to the Senate, Jan. 18, 1854. 124 pp., 8vo. Albany, 1854.— 
This Report contains a valuable appendix on the Serpents of New 
York, by Spencer F. Bairp, illustrated by upwards of 30 figures on two 
plates. 

19. Handbuch der krystallographischen Chemie, von C. F.-Ram- 
MELSBERG. 410 pp., 8vo, with 401 wood-cuts.—Prof. Rammelsberg has 
here issued an excellent work on the crystallization of various chemical 
products, giving figures of most of the forms, and the angles in full. 

20. Atexis Perrey: Note sur les Tremblements de Terre ressentis 

en 1853, (From Bulletin of the Acad. Roy. Belg. xxi, No. 6).—Note, 
ibid., with Supplements pour les années antérieurs. Mem. de |’Acad. 
de Dijon, 1854. 
Documents relatifs aux Tremblements de Terre au Chili, 208 
pp., large 8vo. Présentés a la Soc. [mp. d’Agriculture, d’Hist. Nat. et 
des Arts utiles de Lyon, dans la Seance du 3 Mars, 1854.—A very 
complete and valuable collection of the various accounts of eathquakes 
in Chill. 

21. E. Desorn: Une Derniére Ascension, (Extrait de la Revue 
Suisse de Janvier, 1854) 25 pp., Svo. Neufchatel, 1854.—On an as- 
cension of the Galenstock in the Alps in 1845. 

—— Du climat des Etats Unis, et de ses effets sur les habitudes et les 
moeurs; (Extr. des Actes de la Soc. Helv. des Sci. Nat. session de 
1853 a Porrentruy.) 

Notice sur les Echinides du Terrain nummulitique des alpes, 
avec les diagnoses de plusieurs espéces et genres nouveaux. (Extr. des 
Actes Soc. Helv., &c. Session de 1853.) —These nummulitic beds are 
stated to have close affinity with the Calcaire grossier of Paris, in their 
Echinide, and not with the lowest Tertiary or Suessonian of D’Orbigny. 
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E. Desor: Les Cascades du Niagara, et leur Marche rétrograde, avec 
une carte et une coupe géologique (Exir. des Bulletin Soc. Sci. Nat. Neu- 
chatel, tome iii.)-—-M. Desor, in his interesting memoir, concludes that 
the Falls of Niagara recede at a rate nearer 3 feet per century than 3 
feet a year. He also argues that, in consequence of the position of 
the shale below, the height of the falls will increase, as they recede, so 
as to be much higher after receding two miles than now. ‘The dip of 
the rocks to the south is stated at 0° 17’ or 25 feet to the mile, near the 
Queenstown heights, or 0° 10’, or 15 feet to the mile, from the present 
position of the falls to Lake Erie. 


Proceepincs oF THE Boston Soc. Nar. Hist., vol. vy, 1855.—p. 81, Remarks 
on the Embiotocidzw; C. Girard—p. 82, On some points in the osteology of the 
Mastodon and Fossil Elephant; Sir J. Richardson—p. 84, Remarks on Batrachian 


footprints; J. Wyman.—p. 88, On Arenicola natalis; C Girard—p. 90, Parasitic 


plant destructive to house fly; J. Wyman.—p. 92, Note on the chemical composi- 
tion of the scales of the Gar Pike; C. 7. Jackson—-p. 94, New Species of Califor- 
nian Fishes; W.O. Ayres.—p. 103, On American Hydras; W. O. A yres.—p. 108, 
On the Orange Insect; W. J. Burnett.—p. 110, On some marine invertebrates inhab- 
iting the shores of 8. Carclina; W. Stimpson.—p. 118, Notes on the Wild Hybrid 
Duck; Cabot.—p. 120, Analysis of Allophane from Tennessee ; C. 7: Jackson.— 
p-. 120, Note on the effects of locality, temperature, &c., on the forms of shells; J. 


Lewis.—p. 122, Remarks on the Cyclas and Lynnea; J. Lewis.—p. 125, Note on 
the manner in which birds retain their position in roosting; | Wyman.—p. 126, 
Brief notes on some deep dredgings off the coast of Georgia, and I’lorida, by the 
Coast Survey; A. A. Gould—p. 127, New species of land and freshwater shells 
from Western N. America; A. A. Gowld—p. 133, On the number of Teeth of the 
Mastodon giganteus; J. A. Lapham.—p. 136, Observations on A. Perrey’s theory 
of Earthquakes —p. 144, On the Cochituate Water; A.A. Hayes and J. Bacon. 

Sratisticat View or tHe Unirep States, being a Compendium of the Seventh 
Census, by J. D. B. DeBow, Superintendent of the United States Census. Wash- 
ington. 400 pp. 8vo. 1854. 

Tae Quarrerty Journat or THe Geoxocicat Soorery, vol. xi, Part 1, No. 41, 
February 1, 1855. 

H. T. Sratrton: The Entomologist’s Manual for 1855. London, 1855. 

Lireeary Papers by the late Edward Forbes, F.R.S., with a Portrait and Memoir. 
London, 1855. 

R. M. Starx: A Popular History of British Mosses. London, 1855. Reeve. 

Tae Artiriciat Propuction or Fisa; by “ Piscarius.” London, 1854. Reeve. 
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